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Abstract- Background: The Computed Tomography(CT) scan has been recognized as a high radiation
dose modality when compared to other diagnostic X-ray techniques, since its launch into clinical practice
more than 30 years ago, moreover more than 60 million CT examinations were performed in the United
States in 2006, as well as in 2015 the number of CT examinations in Dr. Sardjito General Hospital,
Yogyakarta, Indonesia is 5963 scans, the cancer risk associated with radiation exposure due to medical
diagnostic imaging has been receiving significant attention in recent years, as well as several studies
estimating the risk of cancer induction is provided by situations in which high radiation exposures have
occurred.

Objectives: This study is to measure the dose rate that reach to medical staff workplace at Dr. Sardijito
General Hospital, Yogyakarta, Indonesia from CT scans exposure and compare it with International
Commission on Radiological Protection (ICRP) recommendations to ensure that the workplace is safe for
medical staff, as well To measure the dose rate in CT department from CT scans exposure in different
points, and compare it with other points to define the safest area for patient companion from CT radiation
dose inside CT room.
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The Radiation Dose Measurement of the
Computed Tomography Scan to Ensure the
Safety for Medical Staff in Dr. Sardjito General
Hospital, Yogyakarta, Indonesia

Hasan Mohammad Hasan Sbaihat ¢, Arif Faisal ° & Kusminarto °

Abstract- Background: The Computed Tomography(CT) scan
has been recognized as a high radiation dose modality when
compared to other diagnostic X-ray techniques, since its
launch into clinical practice more than 30 years ago, moreover
more than 60 million CT examinations were performed in the
United States in 2006, as well as in 2015 the number of CT
examinations in Dr. Sardjito General Hospital, Yogyakarta,
Indonesia is 5963 scans, the cancer risk associated with
radiation exposure due to medical diagnostic imaging has
been receiving significant attention in recent years, as well as
several studies estimating the risk of cancer induction is
provided by situations in which high radiation exposures have
occurred.

Objectives: This study is to measure the dose rate that reach
to medical staff workplace at Dr. Sardjito General Hospital,
Yogyakarta, Indonesia from CT scans exposure and compare
it with International Commission on Radiological Protection
(ICRP) recommendations to ensure that the workplace is safe
for medical staff, as well To measure the dose rate in CT
department from CT scans exposure in different points, and
compare it with other points to define the safest area for
patient companion from CT radiation dose inside CT room.

Methods: Measurement the radiation dose by taking three
different reading from different CT scans; brain, chest and
abdomenat different points in CT scan department. Subject in
this study is 36 points scattered around CT machine in CT
department were it divided into 3 groups: group (I); which
represent the radiation dose rate in workplace area and it
include ten points (thirty different CT scans), group (Il) which
Represent the dose rate inside CT room and it include fifteen
points (forty five different CT scans), group (lll); which
represent the radiation dose rate outside the CT room and it
include eleven points (thirty three different CT scans), therefore
the radiation dose were measured in three groups through one
hundred and eight CT scans. A cross- sectional design to
determine the radiation dose that maybe exposed to the
medical staff who is working in CT department by measured
the radiation dose rate. Statistical analysis was performed by
using one way ANOVA test and posthoc test of LSD, HSD.
RAM ION meter was used to detect the radiation dose rate.

Author a: Graduate Student of Biomedical Science Faculty of Medicine
Gadjah Mada University. e-mail: hasansbaihat@gmail.com

Author o: Department of Radiology Faculty of Medicine Gadjah Mada
University.

Author p: Department of physics, Faculty of Mathematics and Natural
Sciences, Gadjah Mada University, Yogyakarta, Indonesia.

Results: Group (l) with the mean dose is (0.0085mSv/h) and
standard deviation (0.00485), group (Il)with mean (10.7451
mSv/h) and standard deviation (12.87781) and group (lll) with
mean (0.008 mSv/h) and standard deviation (0.00185). (P <
0.05), thus conclude that there are a difference between the
points (the dose rate (mSv/h) value in thirty six dose rate
points around the CT machine as well (p < 0.05), therefore
there are a difference between the three groups(the mean of
dose rate (mSv/h) between the three groups in CT scan
department.

Conclusion: Theradiation dose rate from CT scan
examinations that reach to medical staff workplace Group (1) at
Dr. Sardjito General Hospital, Yogyakarta, Indonesia is safe
according to the ICRP recommendations, the research has
revealed that the less radiation rate dose inside CT room
Group (Il) is point number three which equal (0.127 mSv/h), as
well as point number twenty seven which equal (1.05 mSv/h).
Keywords: computed tomography, dose rate, inter-
national commission on radiological protection.

[. INTRODUCTION

omputed tomography (CT) system consists of an
X-ray source, a rotary table, which creates cross

section images by projecting a beam of emitted
photons through one plane of an object from defined
angle positions performing one revolution. ™ The
radiation dose in X-ray CT has become a topic of high
interest due to the increasing number of CT
examinations performed worldwide. @

When Godfrey Hounsfield developed the first
clinical CT scanner in 1969, a new time of cross-
sectional imaging of the human body was initiated. The
use of CT examinations has increased rapidly since
then. Recent surveys in large medical centers have
found that CT studies now often account for 25% of all
examinations and 60 to 70% of the patient dose
received from diagnostic radiology. In addition, patient
surveys reveal a wide range of patient doses for the
same examination. Also, there is now widespread
concern about the increase in CT doses. Several
different factors contribute to the trend of increasing use
of CT scanning and is being documented by
international organizations.®*

Lead the world in number of CT scanners per
head in Japan, United States and Australia with 64, 26

© 2016 Global Journals Inc. (US)
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and 18 scanners per million citizens respectively.
Although typical CT radiation doses have not
significantly changed over the years, usage of CT as a
diagnostic tool has dramatically increased.®

The CT scanning has been recognized as a
high radiation dose modality, when compared to other
diagnostic X-ray techniques, since its launch into clinical
practice more than 30 years ago.®

The regulatory bodies lay down norms for
protection against radiation and also recommend the
dose limits for radiation workers and the general public.
The ICRP or the International Commission for Radiation
Protection is the international regulatory body. Each
country has its national counterpart of the ICRP."®

The importance of radiation dose from x-ray CT
has been underscored recently by the attention given in
the scientific literature to issues of dose and the
associated risk. The dose levels imparted in CT exceed
those from conventional radiography and fluoroscopy
and the use of CT continues to grow, often by 10% to
15% per year. According to 2006 data, approximately 62
million CT examinations were performed in hospitals
and outpatient imaging facilities in the United States
(American Association of Physicists in Medicine.®

II. MATERIAL AND METHODS

This study is a cross- sectional design to
determine the radiation dose that maybe exposed to the

medical staff who is working in CT department by
measurement the radiation dose by taking three
different reading from different CT scans; brain, chest
and abdomen at different points in CT scan department.
Subject in this study is 36 points (Figure 1)which
scattered around CT machine in CT department were it
divided into 3 groups: group (I); which represent the
radiation dose rate in workplace area and it include ten
points (thirty different CT scans), group (Il) which
Represent the dose rate inside CT room and it include
fifteen points (forty five different CT scans), group (lll);
which represent the radiation dose rate outside the CT
room and it include eleven points (thirty three different
CT scans), therefore the radiation dose were measured
in three groups through one hundred and eight CT
scans. A cross- sectional design to determine the
radiation dose that maybe exposed to the medical staff
who is working in CT department by measured the
radiation dose rate. Statistical analysis was performed
by using one way ANOVA test and post hoc test of LSD,
HSD. RAM ION meter was used to detect the radiation
dose rate.

5t —3
A CT scan machine.

ROl
Group 1] ,

B_CT scan room.
C. control panel area. .

D.outside CT room.
Group |

Group Il Group 111

Figure 1: The three groups and the points position in each group.
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[1I. RESULT

The data of this research was obtained from Dr.
Sardjito General Hospital of Yogyakarta, Indonesia. A
radiation dose rate (DR) of 36 points were measured in
the CT scan Department through one hundred and eight
CT scans for different examinations (brain, chest, and
abdomen); the different points scattered around the CT
Machine in different position.

The different of dose rate (mSv/h) value was
obtained according to the CT scan type as well as the
distance between CT machine and the interest area
where the points were measured as shown in (Table 1).
The data was collected at the same level of iso-center of
CT Machine which equals 103 centimeter from the floor

level, therefore all the points (108) in three groups of this
research was measured at the same level, after applying
one way ANOVA test (P < 0.05), thus conclude that there
are a difference between the points (the dose rate
(mSv/h) value in thirty six dose rate points around the CT
machine.

And also to detect if there are a different
between the three groups where the dose rate was
measured (Table 2), it is done by applying one way
ANOVA test (p < 0.05),thus conclude that there are a
difference between the three groups (the mean of dose
rate (mSv/h) between three groups in CT scan
department).

Table 1. The descriptive statistic of different dose rate (mSv/h) value, mean of dose rate, standard deviation,
standard error of mean in each point around the CT machine

Point n Mean of dose rate Standard deviation Standard error of mean
1 3 0.0000 0.00000 0.00000
2 3 0.0043 0.00404 0.00233
3 3 0.1277 0.09579 0.05531
4 3 37.7333 1.16762 0.67412
5 3 16.5000 3.06431 1.76918
6 3 0.0003 0.00058 0.00033
7 3 0.0020 0.00000 0.00000
8 3 0.0050 0.00265 0.00153
9 3 14.8333 2.11975 1.22384
10 3 42.8333 1.06927 0.61734
11 3 8.7333 3.20208 1.84872
12 3 0.0000 0.00000 0.00000
13 3 0.0020 0.00000 0.00000
14 3 0.0070 0.00265 0.00153
15 3 6.8667 2.56580 1.48137
16 3 12.6333 6.22923 3.59645
17 3 2.6000 1.45258 0.83865
18 3 0.0000 0.00000 0.00000
19 3 0.0043 0.00058 0.00033
20 3 0.0047 0.00208 0.00120
21 3 1.0660 0.30638 0.17689
22 3 4.3667 2.21209 1.27715
23 3 4.8000 0.26458 0.15275
24 3 0.0000 0.00000 0.00000
25 3 0.0023 0.00058 0.00033
26 3 0.0040 0.00265 0.00153
27 3 1.0500 0.62650 0.36171
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28 3 3.1667 1.25033 0.72188
29 3 3.8667 0.47258 0.27285
30 3 0.0000 0.00000 0.00000
31 3 0.0033 0.00577 0.00333
32 3 0.0007 0.00115 0.00067
33 3 0.0010 0.00100 0.00058
34 3 0.0010 0.00100 0.00058
35 3 0.0020 0.00100 0.00058
36 3 0.0000 0.00000 0.00000
Total 108 4.4787 9.82373 0.94529

Results of one-way ANOVA:

Groups: df = 35, 72; F= 128.44.P = 0.00

ANOVA, analysis of variance; df, degree of freedom;

F, F value; n, number of points were the dose rate measured.

Table 2: The group’s descriptive statistic of different dose rate (mSv/h) value, mean of dose rate, standard deviation,
standard error of mean in each group around the CT machine

Group n Mean Standard deviation Standard error of mean

1.00 30 0.0049 0.00485 0.00089

2.00 45 10.7451 12.87781 1.91971

3.00 33 0.0008 0.00185 0.00032

Total 108 4.4787 9.82373 0.94529

Results of one-way ANOVA:

Groups: df = 2, 105; F= 21.79.P = 0.00

ANOVA, analysis of variance; df, degree of freedom;

F, F value; n, number of groups were the dose rate measured.

a) The Three Groups in CT Scans Department

This study divided the CT scan department to
the three groups (group I; workplace area, group II;
inside CT room area , group lll; outside area) each one
hasa number of points(Figure 1) where the dose rate
was obtained, the result of dose rate will describe to
show the dose rate in each point of all groups.

Group (1): this group represent the radiation dose rate in
workplace area, which include ten points (thirty different
CT scans) with the mean dose is (0.0049 mSv/h) and
standard deviation (0.00485) as shown in (Figure 2).
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Figure 2: The dose rate (mSv/h) at each point in group (1).

room, which includes fifteen points (forty five different  deviation (12.87781) as shown in (Figure 3).
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Figure 3: The dose rate (mSv/h) at each point in group (I1).

Group (Ill): This group represent the radiation dose rate
outside the CT room, which include eleven points (thirty
three thirty different CT scans) with mean (0.008 mSv/h)
and standard deviation ( 0.00185) as shown in (Figure

4),
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Figure 4: The dose rate (mSv/h) at each point in group (IlI).

IV. DISCUSSION

In this study, the measurement of dose rate
that reach to medical staff workplace at Dr. Sardjito
General Hospital, Yogyakarta, Indonesia from CT scans
exposure in different points was done, and compare the
average of dose rate in each point with ICRP
recommendations to ensure that the workplace is safe
for medical staff, as well to measure the dose rate that
reach to medical staff workplace at Dr. Sardjito General
Hospital, Yogyakarta, Indonesia from CT scans
exposure in different points, and compare the average
of dose rate in each point with the average of dose rate
in other points (inside, outside) CT room to define the
safest area from CT radiation dose.

During the CT scan operation there are an X
ray production and the x-ray beam passes through the
human body, three possible fates await each photon; it
can penetrate, it can interact with the human body and
be completely absorbed, it can interact and be
scattered (secondary radiation) or deflected from its
original direction and deposit part of its energy, after all
this study was measured the dose rate of scatter
radiation during CT examination, in this study there are
three groups it will be discussed.

Group (I): This group represented the core of this study
because the result from this group can answer the
research question that; does the quantity of radiation
from CT examinations that reach to medical staff
workplace at Dr. Sardjito General Hospital, Yogyakarta,
Indonesia is less than ICRP recommendations?, as well
the result from this group can prove the research
hypothesis. The Commission recommends a limit on
effective dose of 20 mSv per year averaged over 5 years
(100 mSv in 5 years), with the further provision that the

© 2016 Global Journals Inc. (US)

effective dose should not exceed 50 mSv in any single
year. The 5-year averaging period is intended to provide
more flexibility than would be the case with a strict
annual limit, while still meeting the Commission's
objective that the total effective dose received in a full
working life should not exceed about 1 Sv received
moderately uniformly year by year.'” In CT scan
department the medical staff work eight hours per day,
five days per week, forty week per one year so the total
work hours of medical staff in Dr. Sardjito General
Hospital, CT scan department is two thousand hours.
Therefore 20 mSv/h divided by (2000 h) the result will be
(0.01mSv/h) or in another way its equal (10uSv/h). The
group () has a ten different dose rate values points
fluctuated from (0 uSv/h) in point number one the safest
area in medical staff workplace to the 0.007mSv/h
(4uSv/h) in point number fourteen, the most commonly
used place from medical staff in points eight, fourteen,
and twenty, the mean of this three points is 0.0053
mSv/h (5.3 uSv/h) which mean less than ICRP
recommended level and its safe for medical staff that
work in this three points, anyway the mean of dose rate
in group | area is 0.0049 mSv/h (3.6 uSv/h) which mean
the dose rate value in group | medical staff workplace is
less than ICRP recommended level (3.6 uSv/h < 10
uSv/h), thereforethe group (I) medical staff workplace in
CT department is safe.

Group (ll). The measurement of radiation dose rate in
this group to compare the average of radiation dose rate
in each point with the averageof dose rate in other
points inside CT room to define the safest area from CT
radiation dose, this objective is very important to the
patient companion to find less harmful area inside CT
room by receiving as low as of radiation dose from CT
machine during CT scan, The group (Il) have a fifteen



different dose rate values points that fluctuated from
(0.1277 mSv/h) in point number three the lowest dose
rate point to the (42.83 mSv/h) in point number ten the
highest harmful point area because it situated closest to
the CT machine gantry iso-center, there are a different of
dose rate around CT machine.

Group (lll): this group represented the radiation dose
rate outside the CT room, which include different dose
rate values points that fluctuated from (0 mSv/h) in
points number thirty six, thirty, twenty four, eighteen, and
twelve the lowest dose rate point to the (0.0033 mSv/h)
in point number six the highest point area because it
situated more close to the gantry if it is compared with
another points in group (Il1).

V. CONCLUSION AND RECOMMENDATIONS

Radiation dose rate from CT scan examinations
that reach to medical staff workplace Group (I) at Dr.
Sardjito General Hospital, Yogyakarta, Indonesia is safe
according to the ICRP recommendations.

Research has revealed that the less radiation
rate dose inside CT room Group () is point number
three which equal (0.127 mSv/h), as well as point
number twenty seven which equal (1.05 mSv/h). This
two points are very important to the patient accompanist
to find less harmful area inside CT room by receiving as
low as of radiation dose from CT machine during CT
scan.

The radiation dose rate outside the CT room is
very low with radiation dose rate mean (0.008 mSv/h).
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Study of Retro Cochlear Pathology for finding
Hearing Ability using Tone Decay Test

Dr. Sharmila. R. Chaudhari

Abstract- Pure tone Audiometry (PTA)-Tone Decay Test is the
key hearing test used to identify hearing threshold levels of an
individual, enabling determination of the degree, type and
configuration of a hearing loss. The test is used to indentify
quickly screening for Retro Cochlear pathology. In audio
logical investigations, the hearing sensitivity is tested for pure
tones. The test tones of different frequencies and levels are
generated and presented to the patient and hearing
thresholds are determined on the basis of patient's response.
Thus in this work we described the auditory system and its
disorders.

Keywords: audiometer, pure tone decay.
. INTRODUCTION

his work is able to ‘Measure of hearing ability of
Tpersons using pure Tone Decay Test. Hearing

ability differs from person to person. The human
ear is most sensitive. Hearing problems increases with
age as well as sound pollution. It results in temporary
hearing loss. This can be reversed with proper
medication or treatment. It occurs when there is difficulty
with at least one part of the ear, resulting in an individual
hearing some sounds or none at all.This study shows
group people like senior citizens of our nearby area,
Around 20 persons attended hearing ability test. Result
shows that the peoples of this age group have different

METER is used to perform Tone Decay Test & results
are concluded.

II. METHODOLOGY

Pure tone audiometry is a procedure for
determination of the extent of hearing loss and the
cause, i.e. conduction or sensorineural loss. The
subjects hearing threshold for acoustic stimuli of
different frequencies are measured. The initial level of
the stimuli is selected by the audiologist.

a) Tone Decay Test

Of all the auditory tests designed for detection
of the site of pathology in the sensorineural pathway, the
tone decay test is the most commonly used, because
the test can be reliably carried out on any pure tone
audiometer. It has been statistically shown that
pathology in the auditory nerve causes an abnormally
rapid deterioration in the threshold of hearing of a tone if
presented continuously to the ear. In this test, we try to
quantify the deterioration in the auditory nerve. This test
can be carried out with or without detecting the hearing
threshold of the subiject.

b) Overall Result for Tone Decay Test
e Negative-If patient responed for full 60 seconds
e Positive-If patient has failed to respond for the full 60

ear sensitivity. For this test ELKON EDA 3N3 AUDIO- seconds.
Object | Age Treshold Intensity for Tone Decay Loudness Level Remarks
Left | Right Left Right
1 74 75 70 95 90 Sound heard for all Frequencies NEGATIVE
2 70 60 55 80 75 Sound heard for all Frequencies NEGATIVE
3 64 70 65 90 85 AT 95 dB to ne Decay Present POSITIVE TONE DECAY
4 66 45 55 65 75 Sound heard for all Frequencies NEGATIVE
5 72 80 55 110 75 AT 95 dB to ne Decay Present POSITIVE TONE DECAY
6 84 75 65 95 85 AT 2 KH, 90 dB Tone decay Present | POSITIVE TONE DECAY
7 88 60 45 80 65 Sound heard for all Frequencies NEGATIVE
8 67 55 55 75 75 AT 2KHg, 80 dB Tone decay Present | POSITIVE TONE DECAY
9 71 35 30 55 50 Sound heard for all Frequencies NEGATIVE
10 62 50 60 70 80 Sound heard for all Frequencies NEGATIVE
11 65 50 50 70 70 Sound heard for all Frequencies NEGATIVE
12 68 40 35 60 55 Sound heard for all Frequencies NEGATIVE
13 78 55 50 75 70 Sound heard for all Frequencies NEGATIVE
14 66 35 40 55 60 Sound heard for all Frequencies NEGATIVE
15 66 70 60 90 80 Sound heard for all Frequencies NEGATIVE
16 74 65 60 85 80 Sound heard for all Frequencies NEGATIVE
17 66 70 70 90 90 AT 2KH, 60 dB Tone decay Present | POSITIVE TONE DECAY
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GRAPH & CONCLUSION

“ELKON EDA 3N3D DIAGNOSTIC Audiometer” is used for this work. It is computerized device. The
invention of this device is credited by ELKON COMPANY.
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1. Carhart’s Tone Decay Test (1957):

In this Test first Select the frequency & set the
intensity at 5dB SL, then .Instruct the patient to raise his
hand or press patients switch as long as he hears the
signal. Even if the tonality of the signal changes to

buzzing sound the patient should lower his hand or
release the patient signal switch.

In this test the goal is to reach the intensity level
at which the tone sensation & tonal quality is maintained
during full 60 seconds.

Result: Values above 40 dB indicate neural losses.

CARHART
TOME INTENSITY
DECAY FREQUEMCY LEFT
Patient 1 | LOW MID HIGH
SEE=E4
YRS SDOHz 1kHz | ZkHz
SDDHz 1kHz | ZkHz
SDOHz 1kHz | ZkHz
SDDHz 1kHz | ZkHz
30 Hz 1KHz | ZkHz
DD Hz 1KHz | ZkHz
3D Hz 1kHz | ZkHz
SD0Hz 1kHz | ZkHz
SDDHz 1KkHz | ZkHz
300 Hz 1KHz | ZkHz
00 Hz 1kHz | ZkHz
30 Hz 1KHz | ZkHz
SDOHz 1kHz | ZkHz
SDDHz 1kHz | ZkHz 0
SDOHz 1kHz | ZkHz 75
SDDHz 1kHz | ZkHz ED
30 Hz 1KHz | ZkHz E5
DD Hz 1kHz | ZkHz 20

CARHART'S TONE DECAY TEST LEFT EAR

90 dB mLOWMIDHIGH

W 500 Hz 1KHz 2kHe

70d8 500 Hz 1KHz 2kHz

W500 Hz 1KHz 2kHz

w500 Hz 1KHz 2kHz

SOUNDNQT HEARD

FREQUEMNCY

W500 He 1KHz 2kHz
l w500 He 1KHz 2kHz

W 500 Hz 1KHz 2kHe

m500 Hz 1KHz 2kHe

INTENSITY W500 Hz 1KHz 2kHz

REMARK: Intensity level at which the tone sensation & tonal quality is maintained during full 60 sec is above 40 dB. It
indicates Neural Loss

2. Rosenbrg Tone Decay Method:

Procedure:

1. Starting intensity level is threshold.

© 2016 Global Journals Inc. (US)

2. Stimulation is continued up to 60 sec during which
the intensity is increased whenever the patient fails
to perceive the tone.

3. Adaptation value will correspond to the intensity
increases during this one minute.



Result:

[. . Normal value- 0 to 10 dB decay within 60 seconds

Il.  Cochlearlosses- 15 to 20 dB decay within 60
seconds.

lll. Neurallosses -30 dB or greater within 60 seconds.

ROSENBERG FREQUENCY TRESHOLD dB
Patiant2 LOW MID HIGH LEFT
AGE=64 500 Hz 1KHz 2kHz 70
500 Hz 1KHz 2kHz 75
500 Hz 1KHz 2kHz 80
500 Hz 1KHz 2kHz 85
500 Hz 1KHz 2kHz 90
ROSENBERG'S TONE DECAY TEST FOR LEFT
100
90 dB
90 85dB
75 dB 80 dB
80 70dB
70
£ 60 —
(%)
Z2 50 +—
= 500 Hz 1KHz 2kHz
2 40 —
30 1 W 500 Hz 1KHz 2kHz
20 W 500 Hz 1KHz 2kHz
10 +— W 500 Hz 1KHz 2kHz
0 W 500 Hz 1KHz 2kHz
2kHz 2kHz 2kHz 2kHz 2kHz
1KHz 1KHz 1KHz 1KHz 1KHz
500 Hz 500 Hz 500 Hz 500 Hz 500 Hz
FREQUENCY

REMARK: Left Ear Treshold is 70 dB & Intensity for Tone Decay is 90 dB , therefore decay show range 30 dB.So
indicates Neural Loss.
3. Owen’s Tone Decay Method:

It starts at Threshold; the difference is that 20
seconds rest period is advised previous to subsequently
5dB increment.

Result:

[. - Normal Values -5dB decay
Il.  Cochlear losses-10 to 20 dB decay
lIll. Neural loss-25 dB or greater decay

Tone decay Test for object No 3: OWEN’S METHOD
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REMARK: Each reading has taken with 20 sec rest period, Intensity level at which the tone sensation & tonal quality

TONE DECAY FREQUENCY TRESHOLD
LOW MID | HIGH LEFT

500 Hz 1KHz | 2kHz 70
500 Hz 1KHz | 2kHz 75
500 Hz 1KHz | 2kHz 80
500 Hz 1KHz | 2kHz 85
500 Hz 1KHz | 2kHz 90

0 0 2kHz 95

100
80
60
40
20

TONE DECAY FOR BOTH EARS
95 dB

2kHz 2kHz

1KHz 1KHz

500 Hz | 500 Hz

2kHz

1KHz

500 Hz

1KHz 1KHz

500 Hz | 500 Hz

2kHz 2kHz 2kHz

B 500 Hz 1KHz 2kHz
B 500 Hz 1KHz 2kHz
B 500 Hz 1KHz 2kHz
B 500 Hz 1KHz 2kHz
B 500 Hz 1KHz 2kHz
00 2kHz

is maintained during full 60 sec is above 25 dB. It indicates Neural Loss.

OVERALL REMARK:

Range Title Sub No
0-20 dB Normal Range 3
20-40 dB Mild Loss 2
40-70 dB Moderate Loss 9
70-90 dB Severe Loss 3

90 db above Profound Loss 3

[any
o

® Normal Range

H Mild Loss

Moderate Loss

M Severe Loss

B Profound Loss

O P N W & U1 OO N 0 O

Normal Range Mild Loss Moderate LossSevere Loss Profound Loss

© 2016 Global Journals Inc

(us)




N

e

N —

V. CONCLUSION

In this paper i have studied the 17 objects &
Conclude the results for left and right ears, generally
it is found that RIGHT ear has more hearing power
as compare to LEFT ear.

All the tests are carried out for air conduction.

All the testes are carried out for evaluation of whole
ear systems probably for outer ear, middle year,
inner ear.

Aaged group people found Moderate Hearing Loss.
| have performed 3 tone decay test for each object
out of which 4 are affected by Tone Decay.

If the test comes positive then the losses are found
out &the object is suspected for Retro cochlear
Pathology.
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as a high radiation dose modality has increased substantially
over the past decade regardless to the high radiation levels
received by patients. In CT scan, the potential damage from
an absorbed dose during CT scan depends on the dose of
radiation received and the sensitivity of different tissues and
organs. The superficial organs such as thyroid and gonads
have a higher sensitivity for radiation in CT scan that are
significant enough to be matter of concern. Moreover, beyond
certain thresholds, radiation can impair the functioning of
tissues or organs and can produce acute hazard for
deterministic effect.

Objectives: To evaluate the differences among radiation dose
received by thyroid gland and gonad for male patient
undergoing Brain, Chest, and abdominopelvis CT
examination, and to determine if the doses will reach the
maximum threshold of deterministic effects.

Material anad Methods: The current study was conducted in
Radiology Department, Philips brilliance MDCT scan has been
used in Dr. Sardjito General Hospital. Calibrated RAD-60
dosimeter in May 2016 was used to measure the radiation
dose for thyroid gland and gonads. There were 45 patients
divided into three groups 15 for brain CT scan, 15 for chest CT
scan, and 15 for abdominopelvis CT scan. The data obtained
were analyzed using ANOVA and T-test.

Results: The differences in radiation dose received by thyroid
gland and gonads between three groups (P < 0.05). The
highest mean of radiation dose received by thyroid gland in
brain CT (12=6 mSv), and the highest mean of radiation dose
received by gonads in abdominopelvis CT (8 +5 mSv). By
using T-test one way to compare sample mean with
population mean (P < 0.05) which means that the radiation
dose received by thyroid gland was less than 0.065 Gy, and
the radiation dose received by gonads was less than 0.1 Gy
because (P < 0.05). From this study There were a wide
differences between radiation dose received by thyroid gland
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and gonad for male patients undergone for CT scan
examination. The major and important factors can affect to
these differences was the distance. Fortunately, all of the
maximum absorbed doses received by thyroid gland and
gonads were less than the maximum thresholds of radiation
hazard for deterministic effect, but the possibility cannot be
excluded if multiple CT scan procedures are performed on the
same patient.

Keywords: thyroid gland, gonads, radiation doses, brain
CT, chest CT, abdominopelvis CT.

[. INTRODUCTION

omputed tomography, more commonly known as
a CT scan, is a kind of diagnostic imaging

produces with multiple slice imaging techniques’,
and it has been recognized as a high radiation dose
modality, when it compared with other diagnostic x-ray
techniques. The multislice scanners has focused further
attention on this issue, and it is generally believed that it
will lead to higher patient doses, that can potentially
cause higher risk to the patient due to increased
capabilities allowing long scan lengths at high tube
currents?,

CT imaging involves the using of x-rays, which
are a form of ionizing radiation. lonizing radiation
referred to radiation which has enough energy to
remove an electron from a neutral atom or molecule,
creating a free radical. lonizing radiation is capable of
creating DNA damage that can lead to cancer.
Interaction between ionizing radiation and biological
tissue and organs may affect the DNA structure, the
cellular mechanisms and potentially cause harmful
effects on living organisms®. These biological effects of
radiation on human body can be divided into two
categories, Stochastic effects and Deterministic effects®.
Stochastic effects are malignant disease and heritable
effects for which the probability of an effect occurring
but not its severity®. In contrast, deterministic effects
also called tissue reactions are those due to injury of a
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population of cells from radiation induced cell death or
serious malfunction. Deterministic effects
characteristically only occur above a threshold dose®.
Moreover, the cell killing or induction of chromosomal
damage is related to radiosensitivity of the organs. The
superficial organs like thyroid gland, and gonad are
more radiosensitive than other organs, so high doses of
radiation can permanently damage normal thyroid gland
or cause genetic mutations in the further generations for
reproductive cells (gonad) ®

[I. MATERIAL AND METHODS

This is a cross sectional study that was
conducted in Radiology Department in Dr. Sardjito
General Hospital, Yogyakarta, Indonesia, to evaluate the
differences of radiation dose received by thyroid gland
and gonads for male patients underwent brain, chest,
and abdominopelvis CT examinations. A Calibrated
RAD-60 dosimeter which were performed by National
Nuclear Energy Agency BATAN on May 2016. The RAD-
60 was placed on patient thyroid gland and other one
on patient gonads, and the equivalent dose was
recorded after each examination.

Figure 1. RAD-60 dosimeter

The current study compares two groups (thyroid
gland and gonad doses), using different types of CT
scan examination, such as brain, chest, abdominopelvis
CT scans by the influence of scanning parameters in CT
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scan, such as scan time, scan length, tube current, slice
thickness, and pitch. The sample size was 45 patients,
were qualified to inclusion and exclusion criteria.

This study obtained the permission from the
Medical and Health Research Ethics Committee of
Faculty of Medicine, Gadjah Mada University RSUP Dr.
Sardjito hospital with certificate number KE/FK/769/EC/
2016 on July 14, 2016.

I1I. RESULTS

The percentage of the patients underwent
scans with contrast, and the patients underwent scans
without contrast. The total number of patients was 45,
consisting of 12 patients were scanned without contrast
(26, 7%), and 33 patients were scanned with contrast
(73.3%). In each group from brain, chest, and
abdominopelvis CT scan 15 patient were scanned. In
brain CT scan 5 patients were scanned without contrast
(33.3 %), and 10 patients were scanned with contrast
(66.7 %). In abdominopelvis CT scan 3 patients were
scanned without contrast 3 (20.0 %), and 12 patients
were scanned with contrast (80.0 %). In chest CT scan 4
patients were scanned without contrast (26.7%) and 11
patients were scanned with contrast.

a) Differences of doses received by thyroid gland and
gonad
The lowest mean radiation dose received by
thyroid gland was 2=1 mSv in abdominopelvis CT scan
for with and without contrast, and the highest mean
radiation dose received by thyroid gland was 12+6 mSv
in brain CT scan for with and without contrast . The P <
0.05; which mean there were differences between three
groups. Whereas the lowest mean radiation dose
received by gonads was 0.03+0.04 mSv in brain CT
scan for with and without contrast scan, and the highest
mean radiation dose received by gonads 8+6 mSv in
abdominopelvis CT scan for with and without contrast.
Figure (2).

W Thyroid

Gonad

Brain CT

Chest CT

Abdomenopelvis
cT

Figure 2: The differences of doses received by thyroid gland and gonad
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b) Comparison between doses for scans with contrast
and scans without contrast

The lowest radiation dose received by thyroid
gland was 1+ 0.4 mSv in abdominopelvis CT scan
without contrast, and the highest radiation dose
received by thyroid gland was 7 = 2 mSv in brain CT
scan without contrast. The P < 0.05; which mean there
were differences between three groups. Whereas that
the lowest radiation dose received by thyroid gland was

Radiation Dose mSv
[ T T L N o T N+ s T X
1

L L

1+1 mSv in abdominopelvis CT scan with contrast, and
the highest radiation dose received by thyroid gland was
8 = 3 mSv in brain CT scan with contrast. The P < 0.05;
which mean there were differences between three
groups. For gonad, that the lowest radiation dose
received by gonads was 0.02+ 0.02 mSyv in brain CT
scan without contrast, and the highest radiation dose
received by gonads was 3=2 mSv in abdominopelvis
CT scan without contrast. Figure (3).

W Brain CT
W Chest CT

Abdomenopelvis CT

Th\/rmd Gonad

Without contrast

h\rr0|d Gonad

With contrast

Figure 3: Comparison between doses for scans with contrast and scans without contrast

c) Scanning parameters

The mean of the highest mean of pitch in
abdominopelvis CT scan 1 + 0.05 and the lowest mean
of scan time in brain CT scan 0.3=0.0. The P < 0.05;
which mean there were differences between three
groups Figure (4/A). For tube current (mA), the highest
mean of tube current (MA) in chest CT scan 398+108
and the lowest mean of tube current (mA) in brain CT
scan 259+0.0 The P < 0.05; which mean there were
differences between three groups Figure (4/B). The
mean of slice thickness in chest and brain CT scan
1.0£0.0mm, but in abdominopelvis CT scan 2.0+0.0
mm. Figure (4/C). The highest mean of scan length in
abdominopelvis CT scan 443 +32 mm, and the lowest
mean of scan time in brain CT scan 239.0 £14.1 mm.
Figure (4/D). The scan time for each group was: Brain
CT (17=1), chest CT (7 =1), and abdominopelvis CT
(9+1). One way ANOVA test showed The P < 0.05;
which mean there were significant differences between
three groups Figure (4/E).
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Figure 4: Scanning Parameters in CT scan



d) Radiation dose and scanning parameters for thyroid
gland

The relationship between tube current with
thyroid radiation dose was the highest in brain CT scan
around 0.0088 mSv/s mm mm pitch, and in chest CT
was 0.0032 mSv/s mm mm pitch. The scan length with
thyroid radiation dose was the highest in brain CT scan
around 0.0085 mSv/s mA mm pitch, and in chest CT
was 0.0025 mSv/s mA mm pitch. The scan time with

Radiation dose in
mSv
0.01 -
0.009 -
0.008 -

0.007 -
0.006 -
0.005 -+
0.003 -
0 . . T | |

0.004 -
0.002 -

0.001 -

thyroid radiation dose was the highest in brain CT scan
around 0.0005 mSv/mm mA mm pitch, and in chest,
and abdominopelvis CT ware less than 0.0005
mSv/mm*mA*mm*pitch. For slice thickness and pitch
the thyroid gland dose/scanning parameters was less
than 0.0005 mSv/s*mA*mm*pitch for slice thickness
and also less than 0.0005 mSv/s*mA*mm*mm for pitch
Figure (5).
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Figure 5: Radiation dose and scanning parameters for thyroid gland

e) Radiation dose and scanning parameters for gonad
The relationship tube current with gonad
radiation dose was the highest in chest CT scan around
0.011 mSv/s mm mm pitch, and in abdominopelvis CT
was arround 0.0003 mSv/s mm mm pitch. The scan
length with gonad radiation dose was the highest in

Radiation dose in

abdominopelvis CT scan around 0.0005 mSv/s mA mm
pitch, and in chest CT was 0.00015 mSv/s mA mm
pitch. The scan time, pitch, and slice thickness with
gonad dose was approximately in similar value Figure

(6).
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Figure 6: Radiation dose and scanning parameters for gonad
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) Absorbed dose and deterministic effect for thyroid
gland and gonad

By using one sample T-test, this analysis is
used to examine the mean difference between the
sample and the known value of the population mean,
and sample mean should be compared with the
population mean. The mean of absorbed dose in (Gy)
for gonad for three groups. In abdominopelvis radiation
absorbed dose by gonad was 0.00078=0.0045 Gy, for
chest CT scan was 0.0002+0.00011 Gy, and for brain
CT scan was the lowest one was 0.0000=0.00004 Gy.
the P value P < 0.05; which mean the sample mean was
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less than population mean which is equal 0.1 , 2, and 5
Gy.Figure (7/B)

The mean of absorbed dose in (Gy) for thyroid
gonad for three groups. In abdominopelvis radiation
absorbed dose by gonad was 0.0017 = 0.0011 Gy, for
chest CT scan was 0.0073 = 0.0023 Gy, and for brain
CT scan was the highest one 0.0118 = 0.0054 Gy. The
P value P < 0.05; which mean the sample mean was
less than population mean which is equal 0.065 Gy. This
value if absorbed by thyroid gland cells, the possibility of
thyroid cancer will be increased around 15-53 %. Figure
(7/A)
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Figure 7: The absorbed dose in Gy. A. For thyroid gland, and B. for gonad

V. DISCUSSION

Radiation dose from CT procedures varies from
patient to patient. The particular radiation dose received
by organs depend on the size of the body part being
examined, organ location, the type of procedure, and
other factors. Typical values cited for radiation dose
should be considered as estimation that cannot be
precisely associated with any individual patient
examination.

a) Scanning parameters in CT scan and radiation dose
received by thyroid gland and gonad

This study showed that sizable differences in
thyroid gland and gonad dose exist among different
types of CT examination such as brain, chest, and
abdominopelvis CT scan. The differences of radiation
dose depend on the scanning parameters such as
exposure factors, distance, Pitch, scan length, and scan
time.

1. Exposure factors: The selection of tube voltage kVp
determines the energy of the x-rays reaching the
patient. Increase in kVp, the radiation dose to the
patient will increase so the dose in CT is directly
proportional to square of kVp9. However, mA is
adapted to body parts, thinner parts need less
radiation With increasing mA, patient organ dose
increased10. The relationship between tube current

© 2016 Global Journals Inc. (US)

and radiation dose received by thyroid gland was
highly in brain CT scan which was around 0.0088
mSv/s mm mm pitch. Whereas the relationship
between tube current and radiation dose received
by gonad was highly in chest CT scan which was
around 0.011 mSv/s mm mm pitch, but in
abdominopelvis CT scan 0.00092 mSv/s mm mm
pitch, so even though the tube current was high,
there was no strong significant between tube current
in abdominopelvis CT and radiation dose received
by gonad 0.00092 mSv/s mm mm pitch.

2. Scan length: The scan length is defined as the
volume that is irradiated along the cranio-caudal
axis of the patient. Radiation dose is directly
proportional to the scan length11. The mean scan
length in abdomiopelvis CT scan was the highest
(443=32) mm, whereas the mean of scan length in
chest CT scan is (299+42) mm, and in brain CT
scan was (239+14) mm. There was a strong
relationship between scan length and radiation dose
received by thyroid gland was highly in brain CT
scan which was around 0.00838 mSv/s mm mA
pitch. Whereas the relationship between scan length
and radiation dose received by gonad was highest
in abdominopelvis CT scan which was around 0.011
mSv/s mm mA pitch.



3. Pitch: Patient dose is inversely proportional the
pitch. Larger pitches lower the radiation dose, and it
has directly relationship with tube current mA when
pitch increase the mA decreasel12. The highest
mean of pitch was in chest CT scan (1.068=0.02)
which was less than the mean of pitch in
abdominopelvis CT scan which was (1.13%+0.05),
and in brain CT scan the mean of pitch was
(0.32+0.00). The relationship between pitch and
radiation dose received by thyroid gland and gonad
was not highly significant like others factors. As
shown in results that the highest radiation dose
received by thyroid gland in brain CT scan was
0.000011 mSv/s mm mm mA because it was the
lowest pitch 0.32

4. Slice thickness: slice thickness reducing of can
increase the dose exponentiallyl3. This study
showed the mean of slice thickness in chest CT
scan was the same of brain CT was (1=0.00 mm),
and in abdominopelvis CT scan was (2+0.00 mm).
The relationship between slice thickness and
radiation dose received by thyroid gland and
gonads was not highly significant like others factors
.The highest normalized dose with slice thickness
was in brain CT scan was 0.000035 mSv/s pitch mm
mA. the highest radiation dose received by gonad in
abdominopelvis CT 0.0000049 mSv/s pitch mm mA.

5. Scan time: scan time contributes to an increased
patient dose if the time is increased, so the scan
time is an important factor in limiting exposure to the
public and to radiological emergency respondersi4.
The highest mean of scan time in this study for brain
CT scan which was (17+059) second, in chest CT
scan was (7+1) second, and in abdominopelvis CT
scan was (9=1) second. There was a strong
relationship between scan time and radiation dose
received by thyroid gland was highly in brain CT
scan which was around 0.000595 mSv/mm mm mA
pitch, in chest CT scan was 0.000057 mSv/mm mm
mA pitch, and for abdominopelvis was the lowest
one 0.0000046 mSv/mm mm mA pitch. Whereas the
relationship between scan time and radiation dose
received by gonad was not strong like in thyroid
gland, the highest was in abdominopelvis CT scan
which was around 0.0000211TmSv/mm mm mA
pitch.

There was an important point that gonad can
received more radiation dose in abdominopelvis CT
scan even there was no strong relationship between
scanning parameters and radiaton dose like in brain CT
and radiation dose received by thyroid gland. The
interpretaion of this was the radiation doses received by
thyroid gland in brain CT and chest CT was a scatter
radiation because the thyroid gland was not included in
scan, while in the gonad was included in abdomino-

pelvis CT scan so the radition received was directly from
the scan.

b) Radiation dose received by thyroid gland and
gonads and radiation hazards for deterministic
effects

Despite the clear evidence that CT provides
invaluable information for diagnosis and patient
management, a potential risk of radiation-induced
malignancy exists. CT contributes a large part of the
collective dose, in some countries it amounts to 70% of
the dose from medical procedures; the individual patient
skin dose in a single procedure is far below that which
should cause concern for deterministic injury®™. A
deterministic effect is a somatic effect that increases in
severity with increasing dose in the affected individual.
The severity is related to the number of cells and tissues
damaged by the radiation. Larger doses of radiation are
usually required to cause a significant deterministic
effect or to seriously impair health than are required to
increase cancer or mutation risks',

Radiosensitivity is the relative susceptibility of
cells, tissues, organs, organisms, or any other
substances to the effects of radiation. Radiosensitivity is
highest in cells which are highly mitotic or
undifferentiated'®"”. Thyroid gland and gonad are a
sensitive organs for ionizing radiation at a young age is
a recognized risk factor for the development of
differentiated thyroid cancer when the radiation dose
absorbed in the thyroid area is 0.065 Gy18. Whereas for
gonad the reproductive cells absorb around 0.1 Gy will
cause the hereditary effects from radiation exposure
could result from damage of chromosomes in the
exposed person's reproductive cells (Meistrich, 2009),
while if it absorb 2 Gy will cause the temporal sterility for
12 months, and dose around 6 Gy cause permanent
sterility8. This study showed that the radiation dose for
thyroid gland was evaluated and the maximum in brain
CT scan which was equal 0.011 Gy this value was below
the values of radiation hazard for deterministic thyroid
cancer 0.065 Gy. Whereas the highest absorbed dose
for gonads 0.0045 Gy was less than the values of
radiation hazard for deterministic of genetic mutation 0.1
Gy, temporal sterility 2 Gy, and permanent sterility 5 Gy,
but The possibility of such deterministic effects cannot
be excluded if multiple CT scan procedures are
performed on the same patient13.

V. CONCLUSION

1. There were a wide differences between radiation
dose received by thyroid gland and gonad for male
patients underwent CT scans. The major factor for
these differences was the distance because the
intensity of radiation decrease when the distance
from the source increase. Moreover, there was a
strong relationship between radiation dose received
by thyroid gland and scanning parameters, because
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thyroid gland was not included in the scan. Whereas
in gonad there was no strong relationship between
scanning parameters, but can receive more
radiation dose in abdominopelvis CT scan because
gonad was included in the scan so the radiation
received was directly from the scan.

2. The maximum absorbed doses by thyroid gland
and gonad in CT scans were less than the
maximum thresholds of radiation hazard for
determinestic effect, but The possibility of such
deterministic effects cannot be excluded if multiple
CT scan procedures are performed on the same
patient.
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Absiraci-Image denoising is an important pre-processing step
in medical image analysis. The basic intent of image denoising
is to reconstruct the original image from its noisy observation
as accurately as possible, while preserving important detail
features such as edges and textures in the denoised image. In
medical imaging, for the precise analysis of diseases
denoising of medical images like X-RAY, CT (Computed
Tomography), MRI (Magnetic Resonance Imaging), PET
(Positron Emission Tomography) and SPECT (Single Photon
Emission Computed Tomography) is essential since a small
lose of a particular area in case of medical images may results
in immense disaster similar to death. To mitigate such threat
over the last few decades, image denoising has been
extensively studied in the image and signal processing
community and suggested various denoising techniques.
Each approach has its assumptions, advantages, and
limitations. In this paper a detailed survey has been carried out
on various image denoising approaches and their
performances on on medical images.

Keywords: image denoisng, medical images, X-ray, CT,
MRI, PET, SPECT, etc.

[. INTRODUCTION

igital images play an important role both in daily
life applications such as satellite television,

magnetic resonance imaging, and computed
tomography as well as in areas of research and
technology such as geographical information systems
and astronomy. Noise removal is one of the very
important aspect in the field of image processing. An
image gets distorted with different types of noise during
the process of transmission and reception. Noise may
be classified as substitutive noise speckle noise and
additive white Gaussian noise.

Therefore, denoising of medical images is
further essential which leads physician for precise
analysis of diseases. Medical images like X-RAY, CT
(Computed Tomography), MRI (Magnetic Resonance
Imaging), PET (Positron Emission Tomography) and
SPECT  (Single  Photon  Emission  Computed
Tomography) encompass diminutive information about
heart, brain, nerves and more. For determining the
internal structure of an object, X-ray Computed
Tomography (CT) is a powerful method. As such it
determines application, e.g. in the non-destructive
testing of a variety of materials. From a huge number of
systematic observations at diverse viewing angles, the
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CT image is derived, and with the support of a computer
(Radon transform) the final CT image is then
reconstructed. It is unfeasible to rescue a human being
from harmful effects, when these medical images are
corrupted by noise. In both Image Processing and
Biomedical Engineering, CT image Denoising is a
significant research theme. In the case of CT, numerous
mathematical applications can be applied to conclude
whether the normal tissue has been infected by the
mutations of the cancer cell. The disease diagnosis
procedure has been made more efficient by denoising
the CT images where the noise is removed. The
denoised images encompass a prominent level of
elevation in its PSNR values, ensuring a smoother image
for diagnosis function. For developing the quality of the
CT images, a variety of methods have been established.
While many algorithms have been proposed for the
purpose of image denoising, the problem of image
noise suppression remains an open challenge,
especially in situations where the images are acquired
under poor conditions where the noise level is very high.
In this paper, we present a broad review of medical
image denoising is presented in spatial domain and
transform domain and each has their own assumptions,
limitations and advantages. The rest of the paper is
structured as follows. Section Il briefly gives the literature
reviews of the denoising techniques Section Il presents
the taxonomy of linear model of LPG-PCA denoising
algorithm in detail. Section IV gives the direction to the
research work in order find a appropriate non-linear
denoising technique and Section V concludes the paper

[I. LITERATURE SURVEY

Pravin R. Dabhi at el. (2015), author worked on
satellite images which as many applications such as in
meteorology, oceanography, fishing, agriculture,
biodiversity conservation, forestry, landscape, geology,
cartography, regional planning, education, intelligence
and warfare. Images can be in visible colors and in other
spectra. There are also elevation maps, usually made by
radar images. Low resolution is the major drawback in
these kinds of images. The resolution of satellite images
varies depending on the instrument used and the
altitude of the satellite's orbit. In order to exploit the
information and to analyze the image the resolution of
the image has to be enhanced. Various image
processing techniques exist for resolution enhancement.
The latest being application of wavelet techniques for

© 2016 Global Journals Inc. (US)

E Year 2016

(D)



2016

Year

E
N

(D)

resolution enhancement. In this, a comparison of two
main wavelet techniques i.e. DWT & SWT are studied
based on the image quality metrics and a new image
quality enhancement technique had been worked based
on wavelet fusion algorithm. The computation results of
the image enhancement and image quality metrics of
the proposed technique is compared with existing
techniques. It is proved that the proposed technique
have higher resolution enhancement capability than
existing techniques.

Mirajkar Pradnya P (2013, defined Image fusion
is the procedure of combining two or more unlike
images into a new single image retaining their main
features from each part of images with extensive
information content. Two approaches of image fusion,
Spatial Fusion and Transform fusion. Here, proposed an
image fusion approach based on Stationary Wavelet
Transform (SWT) that is firstly applied with the original
image to get the edge image information in level 1 and
level 2 both. Next, both edge images are combined to
get a complete edge image using Spatial Frequency
Measurement, which is compared with a few simple
fusion Methods.

B Siva Kumar et al. (2013, proposed an image
resolution  enhancement technique based on
interpolation of the high frequency subband images
obtained by discrete wavelet transform (DWT) and the
input image. The edges are enhanced by introducing an
intermediate stage by using stationary wavelet transform
(SWT). DWT is applied in order to decompose an input
image into different subbands. Then the high frequency
subbands as well as the input image are interpolated.
The estimated high frequency subbands are being
modified by using high frequency subband obtained
through SWT. Then all these subbands are combined to
generate a new high resolution image by using inverse
DWT (IDWT). The quantitative and visual results are
showing the superiority of the proposed technique over
the conventional and state- of art image resolution
enhancement techniques.

Kanagaraj Kannan et al. (2010, introduced the
fast development of digital image processing leads to
the growth of feature extraction of images which leads to
the development of Image fusion. The process of
combining two different images into a new single image
by retaining salient features from each image with
extended information content is known as Image fusion.
Two approaches to image fusion are Spatial Fusion and
Transform fusion. Discrete Wavelet Transform plays a
vital role in image fusion since it minimizes structural
distortions among the various other transforms. Lack of
shift invariance, poor directional selectivity and the
absence of phase information are the drawbacks of
Discrete  Wavelet Transform. These drawbacks are
overcome by Stationary Wavelet Transform and Dual
Tree Complex Wavelet Transform. This paper describes
the optimal decomposition level of Discrete, Stationary
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and Dual Tree Complex wavelet transform required for
better pixel based fusion of multi focused images in
terms of Root Mean Square Error, Peak Signal to Noise
Ratio and Quality Index.

Lei Zhang et al.(2010) et.al. had analyzed and
developed an efficient PCA-based denoising method
with local pixel grouping (LPG). PCA is a classical de-
correlation technique in statistical signal processing and
it is pervasively used in pattern recognition and
dimensionality reduction. By transforming the original
dataset into PCA domain and preserving only the
several most significant principal components, the noise
and trivial information can be removed. However, the
PCA based scheme applies directly to the noisy image
without data selection and many noise residual and
visual artifacts will appear in the denoised outputs. In
order to overcome this problem they enhanced by
encapsulating the LPG (Local Pixel Grouping) method
for selecting the local statistical feature group. In the
enhanced LPG-PCA method they model a pixel and its
nearest neighbors as a vector variable. The training
samples of this variable are selected by grouping the
pixels with similar local spatial structures to the
underlying one in the local window. With such an LPG
procedure, the local statistics of the variables can be
accurately computed so that the image edge structures
can be well preserved after shrinkage in the PCA
domain for noise removal.

K.Prasad (2012), main work is of the image
denoising. Corrupted image is called the noisy image,
and the corrected is called the de-noised image. As we
know different types of noises are there in the image
processing like Gaussian noise, speckle noise, random
noise, Salt & pepper noise etc. Among these the Salt
and pepper noise is very dangerous noise compare to
other noises. By using different algorithms we can
reduce the noise from image. As color images in image
processing is very widely as applications. So, a modified
decision based unsymmetrical trimmed median filter
algorithm for the restoration of gray scale, and color
images that are highly corrupted by salt and pepper
noise has worked out. Algorithm is worked which
replaces the noisy pixel by trimmed median value when
other pixel values, 0's and 255’s as present in the
selected window and when all the pixel values are 0's
and 255’s then the noise pixel is replaced by mean
value of all the elements present in the selected window.
Here algorithm shows better results than previous
algorithm as tested against different grayscale and color
images and gives better Peak Signal to-Noise Ratio
(PSNR) and Image Enhancement Factor (IEF). So,
MDBUTMF algorithm is effective for salt and pepper
noise removal in images at high noise densities.

S. Preethi et al. (2012) proposed a Non linear
model for denoising images mainly of medical images.
While developing anon-linear model they have extensive
literature survey for various image denoising processes



and based on similarity measures like PSNR, SSIM, SNR
the PCA based NL-PCA provides better results in terms
of image quality and similarity measures.

Rajenda Pandit et al. (2013), this paper
discusses the Formulation, Process Flow Diagrams and
algorithms of PCA(principal Component Analysis), DCT
(Discrete Cosine Transform) and DWT (Discrete Wavelet
Transform) based image fusion techniques. In this work
they did the comparative study of PCA based image
denoising techniques using DCT and DWT. After
comparison they concluded giving upper hand to PCA-
DWT based method over DCT based method.

G.Amar Tej (2015), preprocessing techniques
hire filtration and resolution enhancement to remove
noise and have good resolution is the main quality
parameters in medical images. So as to preserve the
edges and contour information of the medical images,
an improved image enhancement technique and the
efficient denoising is required. Here, concentrate on the
average filtering, median filtering, wiener filtering and
wavelet denoising for image denoising and an
interpolation based Discrete and stationary Wavelet
Transform technique for resolution enhancement is
calculated on the base of some performance
parameters such as PSNR which provides efficient
denoising and resolution enhancement for image
preprocessing.

Ashish goud Purushotham (2015), result of
fusion is a new image which is more suitable for human
and machine perception. Pixel level image fusion using
wavelets and principal component analysis have
implemented and worked on different performance
metrics with and without reference image which
concluded that image fusion using wavelets with higher
level of decomposition showed better performance in
some metrics and in other metrics PCA showed better
performance. DWT in all parameters performs better
than the PCA fusion algorithm so finally we can
conclude that DWT is performs better than PCA.

[1I. TAXONOMY OF LPG-PCA BASED MEDICAL
IMAGE DENOISING TECHNIQUE

Principal Component Analysis (PCA) is a
second order statistical approach, which has been used
to extract the features of data set or perform data
reduction (compression). Specially, when data set is,
redundant and overwhelming large, PCA is very effective
linear technique as a preprocessing step to extract data
features and to cluster data for classification. It can play
as optimal linear transform known as Kahunen- Louvre
(LK) for data compression. To obtain the principal
component vectors, traditionally the covariance matrix is
calculated then eigen values are obtained, and
corresponding to each eigen value, a component
(eigen) vector is found. This procedure is complicated
and computationally intensive thereby making it

restrictive to apply for real world applications such as
data compression and data extraction.

Moreover, the PCA hardware implementation for
real time application becomes even more challenging.
To get over the hurdles from the traditional PCA
technique, the simple sequential PCA techniques are
introduced. These techniques are based on learning
approach to obtain sequentially principal component
vectors. Some works in PCA are reported using Hebbian
or anti-Hebbian learning and gradient-based learning.
There are several reports that are successful in using
PCA for data reduction and detection. Most of the works
are software-based due to the complication of the
hardware requirements.

In LPG-PCA scheme, a pixel and its nearest
neighbors as a vector variable is obtained. The training
samples of this variable are selected by grouping the
pixels with similar local spatial structures to the
underlying one in the local window. With this LPG
procedure, the local statistics of the variables can be
accurately computed so that the image edge structures
can be well preserved after shrinkage in the PCA
domain for noise removal
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Fig.1: Process flow of CT Image Denoising using PCA

This LPG-PCA algorithm consists of two stages.
The first stage yields an initial estimation of the image by
removing most of the noise and the second stage will
further refine the first stage output. The procedures of
both the stages have the same except for the parameter
of noise level. Since the noise is significantly reduced in
the first stage, the LPG accuracy will be much improved
in the second stage so that the final denoising result is
visually much better. This method is a spatially adaptive
image representation so that it can better characterize
the image local structures.

In image denoising by using local pixel
grouping using principal component analysis (L.Zang et
al. 2010) the main steps are

1) LPG (Local Pixel Grouping)

2) Apply PCA transform and denoise
3) Apply Inverse PCA transform

In order to calculate the local statistics in LPG-
PCA method a moving window is used from which the
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local PCA transformation matrix was estimated. The
process of denoising in LPGPCA algorithm get
completed in two stages,

1. In the first stage it gives an initial estimation of the
image by removing most of the noise and

2. Second stage will further refine the output of the first
stage 1 (L.Zang et al. 2010).

Steps involved in calculation of PCA are:

1) Subtraction of mean

2) Calculation of covariance matrix

3) Calculation of eigen vector and eigen values.
4) Multiply eigen vector and image

Noise is suppressed by using linear minimum
mean square error estimation (LMMSE) technique.
Shrinkage coefficient is multiplied with covariance
values and then mean values are added back to get
denoised dataset.

IV. DIRECTIONS FOR THE FUTURE RESEARCH

In this review paper, different methods
developed for denoising the medical images are
thoroughly analyzed. Analysis has been done on the
Radiography, Ultrasound, MRI and CT images are
analyzed. Besides others, the CT image plays a more
important role because it is one of the most common
and very significant modalities employed in medical
imaging. Hence due to its prevalent utilization, obtaining
better results is essential for CT images. This paper will
be a healthier foundation for the budding researchers in
identifying appropriate denoising techniques for medical
images and especially for CT images. In future we
expect numerous brainwaves will rise by means of our
review work.

V. CONCLUSION

From thorough analysis it is perceived that the
medical image denoising is an emergent research area
and has received great attention among the researchers
from image and signal processing in recent years. As
such, a broad review of the significant researches and
techniques that exist for medical image denoising is
pursued. Here the researches are first categorized into
Radiographic, Ultrasound, MRI and CT images based
on the type of the medical image. Then, followed by a
concise description on digital images and medical
images and a brief discussion about each category of
medical images the salient features of the important
researches existing in the literature are reviewed.
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ALt i anni= brofessional membership organizations. Achieving our individual Fellow or Associate
status is based mainly on meeting stated educational research requirements.

Disbursement of 40% Royalty earned through Global Journals : Researcher = 50%, Peer 1

Reviewer = 37.50%, Institution = 12.50% E.g. Out of 40%, the 20% benefit should be

passed on to researcher, 15 % benefit towards remuneration should be given to a |
reviewer and remaining 5% is to be retained by the institution. ﬁ:‘

We shall provide print version of 12 issues of any three journals [as per your requirement] out of our
38 journals worth $ 2376 USD.

Other:

The individual Fellow and Associate designations accredited by Open Association of Research
Society (US) credentials signify guarantees following achievements:

> The professional accredited with Fellow honor, is entitled to various benefits viz. name, fame,
honor, regular flow of income, secured bright future, social status etc.
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In addition to above, if one is single author, then entitled to 40% discount on publishing
research paper and can get 10%discount if one is co-author or main author among group of
authors.

The Fellow can organize symposium/seminar/conference on behalf of Global Journals
Incorporation (USA) and he/she can also attend the same organized by other institutes on
behalf of Global Journals.

The Fellow can become member of Editorial Board Member after completing 3yrs.

The Fellow can earn 60% of sales proceeds from the sale of reference/review
books/literature/publishing of research paper.

Fellow can also join as paid peer reviewer and earn 15% remuneration of author charges and
can also get an opportunity to join as member of the Editorial Board of Global Journals
Incorporation (USA)

e This individual has learned the basic methods of applying those concepts and techniques to
common challenging situations. This individual has further demonstrated an in—depth
understanding of the application of suitable techniques to a particular area of research
practice.

Note :

”

Vil

In future, if the board feels the necessity to change any board member, the same can be done with
the consent of the chairperson along with anyone board member without our approval.

In case, the chairperson needs to be replaced then consent of 2/3rd board members are required
and they are also required to jointly pass the resolution copy of which should be sent to us. In such
case, it will be compulsory to obtain our approval before replacement.

In case of “Difference of Opinion [if any]” among the Board members, our decision will be final and
binding to everyone. Z
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PROCESS OF SUBMISSION OF RESEARCH PAPER

The Area or field of specialization may or may not be of any category as mentioned in
‘Scope of Journal’ menu of the Globallournals.org website. There are 37 Research
Journal categorized with Six parental Journals GJCST, GIMR, GJRE, GJMBR, GISFR,
GJHSS. For Authors should prefer the mentioned categories. There are three widely
used systems UDC, DDC and LCC. The details are available as ‘Knowledge Abstract’ at
Home page. The major advantage of this coding is that, the research work will be
exposed to and shared with all over the world as we are being abstracted and indexed
worldwide.

The paper should be in proper format. The format can be downloaded from first page of
‘Author Guideline’” Menu. The Author is expected to follow the general rules as
mentioned in this menu. The paper should be written in MS-Word Format
(*.DOC,*.DOCX).

The Author can submit the paper either online or offline. The authors should prefer
online submission.Online Submission: There are three ways to submit your paper:

(A) (1) First, register yourself using top right corner of Home page then Login. If you
are already registered, then login using your username and password.

(1) Choose corresponding Journal.
() Click ‘Submit Manuscript’. Fill required information and Upload the paper.

(B) If you are using Internet Explorer, then Direct Submission through Homepage is
also available.

(C) If these two are not conveninet , and then email the paper directly to
dean@globaljournals.org.

Offline Submission: Author can send the typed form of paper by Post. However, online
submission should be preferred.
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PREFERRED AUTHOR GUIDELINES

MANUSCRIPT STYLE INSTRUCTION (Must be strictly followed)

Page Size: 8.27" X 11"

e  Left Margin: 0.65

e  Right Margin: 0.65

e  Top Margin: 0.75

. Bottom Margin: 0.75

e  Font type of all text should be Swis 721 Lt BT.

e  Paper Title should be of Font Size 24 with one Column section.

e Author Name in Font Size of 11 with one column as of Title.

e  Abstract Font size of 9 Bold, “Abstract” word in Italic Bold.

e Main Text: Font size 10 with justified two columns section

e  Two Column with Equal Column with of 3.38 and Gaping of .2

e  First Character must be three lines Drop capped.

e  Paragraph before Spacing of 1 pt and After of O pt.

e Line Spacing of 1 pt

e large Images must be in One Column

e Numbering of First Main Headings (Heading 1) must be in Roman Letters, Capital Letter, and Font Size of 10.
e Numbering of Second Main Headings (Heading 2) must be in Alphabets, Italic, and Font Size of 10.

You can use your own standard format also.
Author Guidelines:

1. General,

2. Ethical Guidelines,

3. Submission of Manuscripts,

4. Manuscript’s Category,

5. Structure and Format of Manuscript,
6. After Acceptance.

1. GENERAL

Before submitting your research paper, one is advised to go through the details as mentioned in following heads. It will be beneficial,
while peer reviewer justify your paper for publication.

Scope

The Global Journals Inc. (US) welcome the submission of original paper, review paper, survey article relevant to the all the streams of
Philosophy and knowledge. The Global Journals Inc. (US) is parental platform for Global Journal of Computer Science and Technology,
Researches in Engineering, Medical Research, Science Frontier Research, Human Social Science, Management, and Business organization.
The choice of specific field can be done otherwise as following in Abstracting and Indexing Page on this Website. As the all Global
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Journals Inc. (US) are being abstracted and indexed (in process) by most of the reputed organizations. Topics of only narrow interest will
not be accepted unless they have wider potential or consequences.

2. ETHICAL GUIDELINES
Authors should follow the ethical guidelines as mentioned below for publication of research paper and research activities.

Papers are accepted on strict understanding that the material in whole or in part has not been, nor is being, considered for publication
elsewhere. If the paper once accepted by Global Journals Inc. (US) and Editorial Board, will become the copyright of the Global Journals
Inc. (US).

Authorship: The authors and coauthors should have active contribution to conception design, analysis and interpretation of findings.
They should critically review the contents and drafting of the paper. All should approve the final version of the paper before
submission

The Global Journals Inc. (US) follows the definition of authorship set up by the Global Academy of Research and Development. According
to the Global Academy of R&D authorship, criteria must be based on:

1) Substantial contributions to conception and acquisition of data, analysis and interpretation of the findings.
2) Drafting the paper and revising it critically regarding important academic content.
3) Final approval of the version of the paper to be published.

All authors should have been credited according to their appropriate contribution in research activity and preparing paper. Contributors
who do not match the criteria as authors may be mentioned under Acknowledgement.

Acknowledgements: Contributors to the research other than authors credited should be mentioned under acknowledgement. The
specifications of the source of funding for the research if appropriate can be included. Suppliers of resources may be mentioned along
with address.

Appeal of Decision: The Editorial Board’s decision on publication of the paper is final and cannot be appealed elsewhere.

Permissions: It is the author's responsibility to have prior permission if all or parts of earlier published illustrations are used in this
paper.

Please mention proper reference and appropriate acknowledgements wherever expected.

If all or parts of previously published illustrations are used, permission must be taken from the copyright holder concerned. It is the
author's responsibility to take these in writing.

Approval for reproduction/modification of any information (including figures and tables) published elsewhere must be obtained by the
authors/copyright holders before submission of the manuscript. Contributors (Authors) are responsible for any copyright fee involved.

3. SUBMISSION OF MANUSCRIPTS

Manuscripts should be uploaded via this online submission page. The online submission is most efficient method for submission of
papers, as it enables rapid distribution of manuscripts and consequently speeds up the review procedure. It also enables authors to
know the status of their own manuscripts by emailing us. Complete instructions for submitting a paper is available below.

Manuscript submission is a systematic procedure and little preparation is required beyond having all parts of your manuscript in a given
format and a computer with an Internet connection and a Web browser. Full help and instructions are provided on-screen. As an author,
you will be prompted for login and manuscript details as Field of Paper and then to upload your manuscript file(s) according to the
instructions.
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To avoid postal delays, all transaction is preferred by e-mail. A finished manuscript submission is confirmed by e-mail immediately and
your paper enters the editorial process with no postal delays. When a conclusion is made about the publication of your paper by our
Editorial Board, revisions can be submitted online with the same procedure, with an occasion to view and respond to all comments.

Complete support for both authors and co-author is provided.

4. MANUSCRIPT’S CATEGORY

Based on potential and nature, the manuscript can be categorized under the following heads:
Original research paper: Such papers are reports of high-level significant original research work.
Review papers: These are concise, significant but helpful and decisive topics for young researchers.
Research articles: These are handled with small investigation and applications

Research letters: The letters are small and concise comments on previously published matters.

5.STRUCTURE AND FORMAT OF MANUSCRIPT

The recommended size of original research paper is less than seven thousand words, review papers fewer than seven thousands words
also.Preparation of research paper or how to write research paper, are major hurdle, while writing manuscript. The research articles and
research letters should be fewer than three thousand words, the structure original research paper; sometime review paper should be as
follows:

Papers: These are reports of significant research (typically less than 7000 words equivalent, including tables, figures, references), and
comprise:

(a)Title should be relevant and commensurate with the theme of the paper.

(b) A brief Summary, “Abstract” (less than 150 words) containing the major results and conclusions.

(c) Up to ten keywords, that precisely identifies the paper's subject, purpose, and focus.

(d) An Introduction, giving necessary background excluding subheadings; objectives must be clearly declared.

(e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit repetition;
sources of information must be given and numerical methods must be specified by reference, unless non-standard.

(f) Results should be presented concisely, by well-designed tables and/or figures; the same data may not be used in both; suitable
statistical data should be given. All data must be obtained with attention to numerical detail in the planning stage. As reproduced design
has been recognized to be important to experiments for a considerable time, the Editor has decided that any paper that appears not to
have adequate numerical treatments of the data will be returned un-refereed;

(g) Discussion should cover the implications and consequences, not just recapitulating the results; conclusions should be summarizing.
(h) Brief Acknowledgements.
(i) References in the proper form.

Authors should very cautiously consider the preparation of papers to ensure that they communicate efficiently. Papers are much more
likely to be accepted, if they are cautiously designed and laid out, contain few or no errors, are summarizing, and be conventional to the
approach and instructions. They will in addition, be published with much less delays than those that require much technical and editorial
correction.
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The Editorial Board reserves the right to make literary corrections and to make suggestions to improve briefness.
It is vital, that authors take care in submitting a manuscript that is written in simple language and adheres to published guidelines.
Format

Language: The language of publication is UK English. Authors, for whom English is a second language, must have their manuscript
efficiently edited by an English-speaking person before submission to make sure that, the English is of high excellence. It is preferable,
that manuscripts should be professionally edited.

Standard Usage, Abbreviations, and Units: Spelling and hyphenation should be conventional to The Concise Oxford English Dictionary.
Statistics and measurements should at all times be given in figures, e.g. 16 min, except for when the number begins a sentence. When
the number does not refer to a unit of measurement it should be spelt in full unless, it is 160 or greater.

Abbreviations supposed to be used carefully. The abbreviated name or expression is supposed to be cited in full at first usage, followed
by the conventional abbreviation in parentheses.

Metric SI units are supposed to generally be used excluding where they conflict with current practice or are confusing. For illustration,
1.4 | rather than 1.4 x 10-3 m3, or 4 mm somewhat than 4 x 10-3 m. Chemical formula and solutions must identify the form used, e.g.
anhydrous or hydrated, and the concentration must be in clearly defined units. Common species names should be followed by
underlines at the first mention. For following use the generic name should be constricted to a single letter, if it is clear.

Structure
All manuscripts submitted to Global Journals Inc. (US), ought to include:

Title: The title page must carry an instructive title that reflects the content, a running title (less than 45 characters together with spaces),
names of the authors and co-authors, and the place(s) wherever the work was carried out. The full postal address in addition with the e-
mail address of related author must be given. Up to eleven keywords or very brief phrases have to be given to help data retrieval, mining
and indexing.

Abstract, used in Original Papers and Reviews:
Optimizing Abstract for Search Engines

Many researchers searching for information online will use search engines such as Google, Yahoo or similar. By optimizing your paper for
search engines, you will amplify the chance of someone finding it. This in turn will make it more likely to be viewed and/or cited in a
further work. Global Journals Inc. (US) have compiled these guidelines to facilitate you to maximize the web-friendliness of the most
public part of your paper.

Key Words

A major linchpin in research work for the writing research paper is the keyword search, which one will employ to find both library and
Internet resources.

One must be persistent and creative in using keywords. An effective keyword search requires a strategy and planning a list of possible
keywords and phrases to try.

Search engines for most searches, use Boolean searching, which is somewhat different from Internet searches. The Boolean search uses
"operators," words (and, or, not, and near) that enable you to expand or narrow your affords. Tips for research paper while preparing

research paper are very helpful guideline of research paper.

Choice of key words is first tool of tips to write research paper. Research paper writing is an art.A few tips for deciding as strategically as
possible about keyword search:
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e One should start brainstorming lists of possible keywords before even begin searching. Think about the most
important concepts related to research work. Ask, "What words would a source have to include to be truly
valuable in research paper?" Then consider synonyms for the important words.

e It may take the discovery of only one relevant paper to let steer in the right keyword direction because in most
databases, the keywords under which a research paper is abstracted are listed with the paper.

e One should avoid outdated words.

Keywords are the key that opens a door to research work sources. Keyword searching is an art in which researcher's skills are
bound to improve with experience and time.

Numerical Methods: Numerical methods used should be clear and, where appropriate, supported by references.
Acknowledgements: Please make these as concise as possible.

References

References follow the Harvard scheme of referencing. References in the text should cite the authors' names followed by the time of their
publication, unless there are three or more authors when simply the first author's name is quoted followed by et al. unpublished work
has to only be cited where necessary, and only in the text. Copies of references in press in other journals have to be supplied with
submitted typescripts. It is necessary that all citations and references be carefully checked before submission, as mistakes or omissions
will cause delays.

References to information on the World Wide Web can be given, but only if the information is available without charge to readers on an
official site. Wikipedia and Similar websites are not allowed where anyone can change the information. Authors will be asked to make
available electronic copies of the cited information for inclusion on the Global Journals Inc. (US) homepage at the judgment of the
Editorial Board.

The Editorial Board and Global Journals Inc. (US) recommend that, citation of online-published papers and other material should be done
via a DOI (digital object identifier). If an author cites anything, which does not have a DOI, they run the risk of the cited material not
being noticeable.

The Editorial Board and Global Journals Inc. (US) recommend the use of a tool such as Reference Manager for reference management
and formatting.

Tables, Figures and Figure Legends

Tables: Tables should be few in number, cautiously designed, uncrowned, and include only essential data. Each must have an Arabic
number, e.g. Table 4, a self-explanatory caption and be on a separate sheet. Vertical lines should not be used.

Figures: Figures are supposed to be submitted as separate files. Always take in a citation in the text for each figure using Arabic numbers,
e.g. Fig. 4. Artwork must be submitted online in electronic form by e-mailing them.

Preparation of Electronic Figures for Publication

Even though low quality images are sufficient for review purposes, print publication requires high quality images to prevent the final
product being blurred or fuzzy. Submit (or e-mail) EPS (line art) or TIFF (halftone/photographs) files only. MS PowerPoint and Word
Graphics are unsuitable for printed pictures. Do not use pixel-oriented software. Scans (TIFF only) should have a resolution of at least 350
dpi (halftone) or 700 to 1100 dpi (line drawings) in relation to the imitation size. Please give the data for figures in black and white or
submit a Color Work Agreement Form. EPS files must be saved with fonts embedded (and with a TIFF preview, if possible).

For scanned images, the scanning resolution (at final image size) ought to be as follows to ensure good reproduction: line art: >650 dpi;
halftones (including gel photographs) : >350 dpi; figures containing both halftone and line images: >650 dpi.
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Color Charges: It is the rule of the Global Journals Inc. (US) for authors to pay the full cost for the reproduction of their color artwork.
Hence, please note that, if there is color artwork in your manuscript when it is accepted for publication, we would require you to
complete and return a color work agreement form before your paper can be published.

Figure Legends: Self-explanatory legends of all figures should be incorporated separately under the heading 'Legends to Figures'. In the
full-text online edition of the journal, figure legends may possibly be truncated in abbreviated links to the full screen version. Therefore,
the first 100 characters of any legend should notify the reader, about the key aspects of the figure.

6. AFTER ACCEPTANCE

Upon approval of a paper for publication, the manuscript will be forwarded to the dean, who is responsible for the publication of the
Global Journals Inc. (US).

6.1 Proof Corrections

The corresponding author will receive an e-mail alert containing a link to a website or will be attached. A working e-mail address must
therefore be provided for the related author.

Acrobat Reader will be required in order to read this file. This software can be downloaded
(Free of charge) from the following website:

www.adobe.com/products/acrobat/readstep2.html. This will facilitate the file to be opened, read on screen, and printed out in order for
any corrections to be added. Further instructions will be sent with the proof.

Proofs must be returned to the dean at dean@globaljournals.org within three days of receipt.

As changes to proofs are costly, we inquire that you only correct typesetting errors. All illustrations are retained by the publisher. Please
note that the authors are responsible for all statements made in their work, including changes made by the copy editor.

6.2 Early View of Global Journals Inc. (US) (Publication Prior to Print)

The Global Journals Inc. (US) are enclosed by our publishing's Early View service. Early View articles are complete full-text articles sent in
advance of their publication. Early View articles are absolute and final. They have been completely reviewed, revised and edited for
publication, and the authors' final corrections have been incorporated. Because they are in final form, no changes can be made after
sending them. The nature of Early View articles means that they do not yet have volume, issue or page numbers, so Early View articles
cannot be cited in the conventional way.

6.3 Author Services

Online production tracking is available for your article through Author Services. Author Services enables authors to track their article -
once it has been accepted - through the production process to publication online and in print. Authors can check the status of their
articles online and choose to receive automated e-mails at key stages of production. The authors will receive an e-mail with a unique link
that enables them to register and have their article automatically added to the system. Please ensure that a complete e-mail address is
provided when submitting the manuscript.

6.4 Author Material Archive Policy

Please note that if not specifically requested, publisher will dispose off hardcopy & electronic information submitted, after the two
months of publication. If you require the return of any information submitted, please inform the Editorial Board or dean as soon as
possible.

6.5 Offprint and Extra Copies

A PDF offprint of the online-published article will be provided free of charge to the related author, and may be distributed according to
the Publisher's terms and conditions. Additional paper offprint may be ordered by emailing us at: editor@globaljournals.org .
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Before start writing a good quality Computer Science Research Paper, let us first understand what is Computer Science Research Paper?
So, Computer Science Research Paper is the paper which is written by professionals or scientists who are associated to Computer Science
and Information Technology, or doing research study in these areas. If you are novel to this field then you can consult about this field
from your supervisor or guide.

TECHNIQUES FOR WRITING A GOOD QUALITY RESEARCH PAPER:

1. Choosing the topic: In most cases, the topic is searched by the interest of author but it can be also suggested by the guides. You can
have several topics and then you can judge that in which topic or subject you are finding yourself most comfortable. This can be done by
asking several questions to yourself, like Will | be able to carry our search in this area? Will | find all necessary recourses to accomplish
the search? Will | be able to find all information in this field area? If the answer of these types of questions will be "Yes" then you can
choose that topic. In most of the cases, you may have to conduct the surveys and have to visit several places because this field is related
to Computer Science and Information Technology. Also, you may have to do a lot of work to find all rise and falls regarding the various
data of that subject. Sometimes, detailed information plays a vital role, instead of short information.

2. Evaluators are human: First thing to remember that evaluators are also human being. They are not only meant for rejecting a paper.
They are here to evaluate your paper. So, present your Best.

3. Think Like Evaluators: If you are in a confusion or getting demotivated that your paper will be accepted by evaluators or not, then
think and try to evaluate your paper like an Evaluator. Try to understand that what an evaluator wants in your research paper and
automatically you will have your answer.

4. Make blueprints of paper: The outline is the plan or framework that will help you to arrange your thoughts. It will make your paper
logical. But remember that all points of your outline must be related to the topic you have chosen.

5. Ask your Guides: If you are having any difficulty in your research, then do not hesitate to share your difficulty to your guide (if you
have any). They will surely help you out and resolve your doubts. If you can't clarify what exactly you require for your work then ask the
supervisor to help you with the alternative. He might also provide you the list of essential readings.

6. Use of computer is recommended: As you are doing research in the field of Computer Science, then this point is quite obvious.
7. Use right software: Always use good quality software packages. If you are not capable to judge good software then you can lose

quality of your paper unknowingly. There are various software programs available to help you, which you can get through Internet.

8. Use the Internet for help: An excellent start for your paper can be by using the Google. It is an excellent search engine, where you can
have your doubts resolved. You may also read some answers for the frequent question how to write my research paper or find model
research paper. From the internet library you can download books. If you have all required books make important reading selecting and
analyzing the specified information. Then put together research paper sketch out.

9. Use and get big pictures: Always use encyclopedias, Wikipedia to get pictures so that you can go into the depth.

10. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right! It is a good habit, which helps to
not to lose your continuity. You should always use bookmarks while searching on Internet also, which will make your search easier.

11. Revise what you wrote: When you write anything, always read it, summarize it and then finalize it.
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12. Make all efforts: Make all efforts to mention what you are going to write in your paper. That means always have a good start. Try to
mention everything in introduction, that what is the need of a particular research paper. Polish your work by good skill of writing and
always give an evaluator, what he wants.

13. Have backups: When you are going to do any important thing like making research paper, you should always have backup copies of it
either in your computer or in paper. This will help you to not to lose any of your important.

14. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality. Using several
and unnecessary diagrams will degrade the quality of your paper by creating "hotchpotch." So always, try to make and include those
diagrams, which are made by your own to improve readability and understandability of your paper.

15. Use of direct quotes: When you do research relevant to literature, history or current affairs then use of quotes become essential but
if study is relevant to science then use of quotes is not preferable.

16. Use proper verb tense: Use proper verb tenses in your paper. Use past tense, to present those events that happened. Use present
tense to indicate events that are going on. Use future tense to indicate future happening events. Use of improper and wrong tenses will
confuse the evaluator. Avoid the sentences that are incomplete.

17. Never use online paper: If you are getting any paper on Internet, then never use it as your research paper because it might be
possible that evaluator has already seen it or maybe it is outdated version.

18. Pick a good study spot: To do your research studies always try to pick a spot, which is quiet. Every spot is not for studies. Spot that
suits you choose it and proceed further.

19. Know what you know: Always try to know, what you know by making objectives. Else, you will be confused and cannot achieve your
target.

20. Use good quality grammar: Always use a good quality grammar and use words that will throw positive impact on evaluator. Use of
good quality grammar does not mean to use tough words, that for each word the evaluator has to go through dictionary. Do not start
sentence with a conjunction. Do not fragment sentences. Eliminate one-word sentences. Ignore passive voice. Do not ever use a big
word when a diminutive one would suffice. Verbs have to be in agreement with their subjects. Prepositions are not expressions to finish
sentences with. It is incorrect to ever divide an infinitive. Avoid clichés like the disease. Also, always shun irritating alliteration. Use
language that is simple and straight forward. put together a neat summary.

21. Arrangement of information: Each section of the main body should start with an opening sentence and there should be a
changeover at the end of the section. Give only valid and powerful arguments to your topic. You may also maintain your arguments with

records.

22. Never start in last minute: Always start at right time and give enough time to research work. Leaving everything to the last minute
will degrade your paper and spoil your work.

23. Multitasking in research is not good: Doing several things at the same time proves bad habit in case of research activity. Research is
an area, where everything has a particular time slot. Divide your research work in parts and do particular part in particular time slot.

24. Never copy others' work: Never copy others' work and give it your name because if evaluator has seen it anywhere you will be in
trouble.

25. Take proper rest and food: No matter how many hours you spend for your research activity, if you are not taking care of your health
then all your efforts will be in vain. For a quality research, study is must, and this can be done by taking proper rest and food.

26. Go for seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources.
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27. Refresh your mind after intervals: Try to give rest to your mind by listening to soft music or by sleeping in intervals. This will also
improve your memory.

28. Make colleagues: Always try to make colleagues. No matter how sharper or intelligent you are, if you make colleagues you can have
several ideas, which will be helpful for your research.

29.Think technically: Always think technically. If anything happens, then search its reasons, its benefits, and demerits.

30. Think and then print: When you will go to print your paper, notice that tables are not be split, headings are not detached from their
descriptions, and page sequence is maintained.

31. Adding unnecessary information: Do not add unnecessary information, like, | have used MS Excel to draw graph. Do not add
irrelevant and inappropriate material. These all will create superfluous. Foreign terminology and phrases are not apropos. One should
NEVER take a broad view. Analogy in script is like feathers on a snake. Not at all use a large word when a very small one would be
sufficient. Use words properly, regardless of how others use them. Remove quotations. Puns are for kids, not grunt readers.
Amplification is a billion times of inferior quality than sarcasm.

32. Never oversimplify everything: To add material in your research paper, never go for oversimplification. This will definitely irritate the
evaluator. Be more or less specific. Also too, by no means, ever use rhythmic redundancies. Contractions aren't essential and shouldn't
be there used. Comparisons are as terrible as clichés. Give up ampersands and abbreviations, and so on. Remove commas, that are, not
necessary. Parenthetical words however should be together with this in commas. Understatement is all the time the complete best way
to put onward earth-shaking thoughts. Give a detailed literary review.

33. Report concluded results: Use concluded results. From raw data, filter the results and then conclude your studies based on
measurements and observations taken. Significant figures and appropriate number of decimal places should be used. Parenthetical
remarks are prohibitive. Proofread carefully at final stage. In the end give outline to your arguments. Spot out perspectives of further
study of this subject. Justify your conclusion by at the bottom of them with sufficient justifications and examples.

34. After conclusion: Once you have concluded your research, the next most important step is to present your findings. Presentation is
extremely important as it is the definite medium though which your research is going to be in print to the rest of the crowd. Care should
be taken to categorize your thoughts well and present them in a logical and neat manner. A good quality research paper format is
essential because it serves to highlight your research paper and bring to light all necessary aspects in your research.

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING

Key points to remember:

®  Submit all work in its final form.
®  Write your paper in the form, which is presented in the guidelines using the template.
®  Please note the criterion for grading the final paper by peer-reviewers.

Final Points:

A purpose of organizing a research paper is to let people to interpret your effort selectively. The journal requires the following sections,
submitted in the order listed, each section to start on a new page.

The introduction will be compiled from reference matter and will reflect the design processes or outline of basis that direct you to make
study. As you will carry out the process of study, the method and process section will be constructed as like that. The result segment will
show related statistics in nearly sequential order and will direct the reviewers next to the similar intellectual paths throughout the data
that you took to carry out your study. The discussion section will provide understanding of the data and projections as to the implication
of the results. The use of good quality references all through the paper will give the effort trustworthiness by representing an alertness
of prior workings.
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Writing a research paper is not an easy job no matter how trouble-free the actual research or concept. Practice, excellent preparation,
and controlled record keeping are the only means to make straightforward the progression.

General style:

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general guidelines.

To make a paper clear

- Adhere to recommended page limits
Mistakes to evade

e |[nsertion a title at the foot of a page with the subsequent text on the next page
e  Separating a table/chart or figure - impound each figure/table to a single page
e  Submitting a manuscript with pages out of sequence

In every sections of your document
- Use standard writing style including articles ("a", "the," etc.)

- Keep on paying attention on the research topic of the paper

- Use paragraphs to split each significant point (excluding for the abstract)

- Align the primary line of each section

- Present your points in sound order

- Use present tense to report well accepted

- Use past tense to describe specific results

- Shun familiar wording, don't address the reviewer directly, and don't use slang, slang language, or superlatives
- Shun use of extra pictures - include only those figures essential to presenting results

Title Page:

Choose a revealing title. It should be short. It should not have non-standard acronyms or abbreviations. It should not exceed two printed
lines. It should include the name(s) and address (es) of all authors.
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Abstract:

The summary should be two hundred words or less. It should briefly and clearly explain the key findings reported in the manuscript--
must have precise statistics. It should not have abnormal acronyms or abbreviations. It should be logical in itself. Shun citing references
at this point.

An abstract is a brief distinct paragraph summary of finished work or work in development. In a minute or less a reviewer can be taught
the foundation behind the study, common approach to the problem, relevant results, and significant conclusions or new questions.

Write your summary when your paper is completed because how can you write the summary of anything which is not yet written?
Wealth of terminology is very essential in abstract. Yet, use comprehensive sentences and do not let go readability for briefness. You can
maintain it succinct by phrasing sentences so that they provide more than lone rationale. The author can at this moment go straight to
shortening the outcome. Sum up the study, with the subsequent elements in any summary. Try to maintain the initial two items to no
more than one ruling each.

®  Reason of the study - theory, overall issue, purpose

®  Fundamental goal

®  To the point depiction of the research

®  Consequences, including definite statistics - if the consequences are quantitative in nature, account quantitative data; results
of any numerical analysis should be reported

e  Significant conclusions or questions that track from the research(es)

Approach:
®  Single section, and succinct
®  Asaoutline of job done, it is always written in past tense
® A conceptual should situate on its own, and not submit to any other part of the paper such as a form or table
®  Center on shortening results - bound background information to a verdict or two, if completely necessary
e  What you account in an conceptual must be regular with what you reported in the manuscript

Exact spelling, clearness of sentences and phrases, and appropriate reporting of quantities (proper units, important statistics)
are just as significant in an abstract as they are anywhere else

Introduction:

The Introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background information to be
capable to comprehend and calculate the purpose of your study without having to submit to other works. The basis for the study should
be offered. Give most important references but shun difficult to make a comprehensive appraisal of the topic. In the introduction,
describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the reviewer will have no attention in your
result. Speak in common terms about techniques used to explain the problem, if needed, but do not present any particulars about the
protocols here. Following approach can create a valuable beginning:

e  Explain the value (significance) of the study

®  Shield the model - why did you employ this particular system or method? What is its compensation? You strength remark on its
appropriateness from a abstract point of vision as well as point out sensible reasons for using it.

®  Present a justification. Status your particular theory (es) or aim(s), and describe the logic that led you to choose them.

e Very for a short time explain the tentative propose and how it skilled the declared objectives.

Approach:

e  Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job is
done.

®  Sort out your thoughts; manufacture one key point with every section. If you make the four points listed above, you will need a
least of four paragraphs.
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®  Present surroundings information only as desirable in order hold up a situation. The reviewer does not desire to read the
whole thing you know about a topic.

e  Shape the theory/purpose specifically - do not take a broad view.

®  Asalways, give awareness to spelling, simplicity and correctness of sentences and phrases.

Procedures (Methods and Materials):

This part is supposed to be the easiest to carve if you have good skills. A sound written Procedures segment allows a capable scientist to
replacement your results. Present precise information about your supplies. The suppliers and clarity of reagents can be helpful bits of
information. Present methods in sequential order but linked methodologies can be grouped as a segment. Be concise when relating the
protocols. Attempt for the least amount of information that would permit another capable scientist to spare your outcome but be
cautious that vital information is integrated. The use of subheadings is suggested and ought to be synchronized with the results section.
When a technique is used that has been well described in another object, mention the specific item describing a way but draw the basic
principle while stating the situation. The purpose is to text all particular resources and broad procedures, so that another person may
use some or all of the methods in one more study or referee the scientific value of your work. It is not to be a step by step report of the
whole thing you did, nor is a methods section a set of orders.

Materials:

®  Explain materials individually only if the study is so complex that it saves liberty this way.
®  Embrace particular materials, and any tools or provisions that are not frequently found in laboratories.
® Do not take in frequently found.

e |[f use of a definite type of tools.
®  Materials may be reported in a part section or else they may be recognized along with your measures.
Methods:

®  Report the method (not particulars of each process that engaged the same methodology)

®  Describe the method entirely

®  To be succinct, present methods under headings dedicated to specific dealings or groups of measures

e  Simplify - details how procedures were completed not how they were exclusively performed on a particular day.

e If well known procedures were used, account the procedure by name, possibly with reference, and that's all.
Approach:

e |t is embarrassed or not possible to use vigorous voice when documenting methods with no using first person, which would
focus the reviewer's interest on the researcher rather than the job. As a result when script up the methods most authors use
third person passive voice.

e  Use standard style in this and in every other part of the paper - avoid familiar lists, and use full sentences.

What to keep away from

®  Resources and methods are not a set of information.
®  Skip all descriptive information and surroundings - save it for the argument.
® leave out information that is immaterial to a third party.

Results:

The principle of a results segment is to present and demonstrate your conclusion. Create this part a entirely objective details of the
outcome, and save all understanding for the discussion.

The page length of this segment is set by the sum and types of data to be reported. Carry on to be to the point, by means of statistics and
tables, if suitable, to present consequences most efficiently.You must obviously differentiate material that would usually be incorporated

in a study editorial from any unprocessed data or additional appendix matter that would not be available. In fact, such matter should not
be submitted at all except requested by the instructor.
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Content

Sum up your conclusion in text and demonstrate them, if suitable, with figures and tables.
In manuscript, explain each of your consequences, point the reader to remarks that are most appropriate.
Present a background, such as by describing the question that was addressed by creation an exacting study.
Explain results of control experiments and comprise remarks that are not accessible in a prescribed figure or table, if
appropriate.

e  Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or in manuscript form.
What to stay away from

® Do not discuss or infer your outcome, report surroundings information, or try to explain anything.
L] Not at all, take in raw data or intermediate calculations in a research manuscript.

® Do not present the similar data more than once.
®  Manuscript should complement any figures or tables, not duplicate the identical information.

®  Never confuse figures with tables - there is a difference.
Approach

e Asforever, use past tense when you submit to your results, and put the whole thing in a reasonable order.
e  Put figures and tables, appropriately numbered, in order at the end of the report

e |f you desire, you may place your figures and tables properly within the text of your results part.
Figures and tables

e |f you put figures and tables at the end of the details, make certain that they are visibly distinguished from any attach appendix
materials, such as raw facts

®  Despite of position, each figure must be numbered one after the other and complete with subtitle
®  |n spite of position, each table must be titled, numbered one after the other and complete with heading

e Allfigure and table must be adequately complete that it could situate on its own, divide from text
Discussion:

The Discussion is expected the trickiest segment to write and describe. A lot of papers submitted for journal are discarded based on
problems with the Discussion. There is no head of state for how long a argument should be. Position your understanding of the outcome
visibly to lead the reviewer through your conclusions, and then finish the paper with a summing up of the implication of the study. The
purpose here is to offer an understanding of your results and hold up for all of your conclusions, using facts from your research and
generally  accepted information, if  suitable.  The implication of  result  should be  visibly  described.
Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact you must explain mechanisms
that may account for the observation. If your results vary from your prospect, make clear why that may have happened. If your results
agree, then explain the theory that the proof supported. It is never suitable to just state that the data approved with prospect, and let it
drop at that.

®  Make a decision if each premise is supported, discarded, or if you cannot make a conclusion with assurance. Do not just dismiss
a study or part of a study as "uncertain."

®  Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results that
you have, and take care of the study as a finished work

®  You may propose future guidelines, such as how the experiment might be personalized to accomplish a new idea.

®  Give details all of your remarks as much as possible, focus on mechanisms.

®  Make a decision if the tentative design sufficiently addressed the theory, and whether or not it was correctly restricted.
®  Tryto present substitute explanations if sensible alternatives be present.

®  One research will not counter an overall question, so maintain the large picture in mind, where do you go next? The best
studies unlock new avenues of study. What questions remain?

e  Recommendations for detailed papers will offer supplementary suggestions.
Approach:

®  When you refer to information, differentiate data generated by your own studies from available information
®  Submit to work done by specific persons (including you) in past tense.
= Submit to generally acknowledged facts and main beliefs in present tense.
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THE ADMINISTRATION RULES

Please carefully note down following rules and regulation before submitting your Research Paper to Global Journals Inc. (US):

Segment Draft and Final Research Paper: You have to strictly follow the template of research paper. If it is not done your paper may get

rejected.

. The major constraint is that you must independently make all content, tables, graphs, and facts that are offered in the paper.
You must write each part of the paper wholly on your own. The Peer-reviewers need to identify your own perceptive of the
concepts in your own terms. NEVER extract straight from any foundation, and never rephrase someone else's analysis.

e Do not give permission to anyone else to "PROOFREAD" your manuscript.

®  Methods to avoid Plagiarism is applied by us on every paper, if found guilty, you will be blacklisted by all of our collaborated
research groups, your institution will be informed for this and strict legal actions will be taken immediately.)
®  To guard yourself and others from possible illegal use please do not permit anyone right to use to your paper and files.
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Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading
solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after

CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS INC. (US)

decision of Paper. This report will be the property of Global Journals Inc. (US).

Topics

Abstract

Introduction

Methods
Procedures

Result

Discussion

References

XXIII

Grades

Clear and concise with
appropriate content, Correct

format. 200 words or below

Containing all background
details with clear goal and
appropriate  details, flow
specification, no grammar
and spelling mistake, well
organized sentence and

paragraph, reference cited

Clear and to the point with
well arranged paragraph,
precision and accuracy of
facts and figures, well

organized subheads

Well organized, Clear and
specific, Correct units with
precision, correct data, well
structuring of paragraph, no
grammar and spelling
mistake

Well organized, meaningful
specification, sound
conclusion, logical and
concise explanation, highly

structured paragraph
reference cited
Complete and correct

format, well organized

Unclear summary and no
specific data, Incorrect form

Above 200 words

Unclear and confusing data,
appropriate format, grammar
and spelling errors with
unorganized matter

Difficult to comprehend with
embarrassed text, too much
explanation but completed

Complete and embarrassed
text, difficult to comprehend

Wordy, unclear conclusion,
spurious

Beside the point, Incomplete

E-F

No specific data with ambiguous
information

Above 250 words

Out of place depth and content,
hazy format

Incorrect  and unorganized

structure with hazy meaning

Irregular format with wrong facts
and figures

Conclusion is not  cited,
unorganized, difficult to

comprehend

Wrong format and structuring
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