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automatic or seml-automatic detection of botndaries
edical Image segmentation Is the high variability In medical fnages,
shows major modes of variation, Furthermore many differen;
SPECT, Endoscopy) OCT, and many more are used to create
ntation can then be used to obtain further disgnostic nsights. Possiple
ans, cell counting, or simulations based on the extracted boundary
in an image; In case of medical image segmentation

egmentation {s the process of

Jor difficulty of m
anatomy ftsell
microscopy, PET

Abstract: Medical Image S
within 8 2D or 3D Image. A m&
First and foremost, the human
modlities like X-ray, CT, MRI,
medical images. The result of the segme

applications are sutomatic measurement of org

tation fs to subdivide the objects
::?Th;ti:s“';?' tsruo;;“'r.;tz:;li‘ul structure, ldentify Reglon of Interest Le. locate tumor, lesion and other

shnormalities, Measure tissue volume 10 measure growth of tumor Help in treatment planning pr_'ior to radiation
therapy; in radistion dose calculation. Automatic segmentation of medical images fs a difficult task as medical
: ] s

feature.
images are complex in nature and rarcly have any simple linear
;K;l‘s paper I'l;cns on some image segmentation and methods of image segmen

image segmentation and adversarial machine learning training

Adversarial machine learning, 2D, 3D .

tation, some literature survey on
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I INTRODUCTION

ergy-efficient solutions for analyzing such image data

cal and biomedical image data, en S j
y desirable.fl}

The huge and rapid growth of medi -
tely on platforms with low power budget are highl

that can be processed fast and accura

e
o

Desp learning besed methods for segmentation in medical imaging are being vastly explored in recent years and may vary
in the specifics on how they handle the task. With the growing interest on deep learning for several computer vision tasks,
the first attempts on using Convolutional Neural Networks (CNNs) for image segmentation were based on processing
image patches through a sliding window, which yielded segmented patches. Those independent segmented patches were

f the final segmented image. The main drawbacks of this approach are regarding

then concatenated for the creation 0
computational cost several forward passes for generating the final result as well as regarding inconsistency in predictions
which can be fixed by overlapping sliding windows.[2] The most common deep architecture for segmentation nowadays is

the so-called

Fully Convohtional Network (FCN). This architecture is based solely on convolutional layers with the final result not
depending on the use of Tully-connected layers. FCNs can provide a fully-segmented image within a single forward step
with va.riablc output size depending on the input tensor size. One of the most well-known FCNs for medical imaging is U-
net which o_ombuu:s convolutional, down sampling, and up sampling operations with skip non-tesidual connections.[2]
Deep Domain Adaptation (DDA), which is a field unrelated in essence to medical imaging, has been widely studied in the

recent years.

= : oot II LITERATURE REVIEW 7 _
, a ocus on biomedical image segmentation in the context where there is variation
E‘mm’md datasets and ground truth for the target dataset is very limited or non-existent. They usc 2o
s vaswlamrcg S:Pprg;cal:lto train CNNs to achieve good accuracy on the target dorain. They use the DRIVE end
b cfabc . gm on.datasets and show that their approach can significantly improve results Lo they
y use Jabels of one domain in training and test on the other domain. They also show improvements ot
detection between MICCAI 2016 CREMI challenge and ISBI 2013 EM segmentation challenge datasets.(3] b g ?_b'_ e

; %ﬁ:ﬁi“;’;ﬁﬁ'ﬁ;’ ﬁ’?{m and et alintroduce 8 new representation leaming approach for domain adaptation, i
e taats adngmiou - me come from similar but different distributions. Authors are directly inspired by the
ity thi caeot st ol 31) r effective domain transfer to be achieved, predictions must be made based
ki of oumafnstentie skl m:‘:ﬂ e ﬂi;raainins (source) and test (target) domains. The approach implementation

e d foerst Aot (a bl |:t-d{)'-lﬂ:s_ t arc trained on labeled data from the source domain and unlabeled data

" emergence of features that are (i) discgrin-u'nzltmtiirl::1 g;ta t!rix: T:acfrfslae?:)nl‘:; g’ktraing:g progresses, the approach promotes the
N i : on the sour i ii) indiscriminate

- with respect o the shift between the domalns. Here in this paper authors show that this mﬁiﬁf&ﬁ%i{)ﬁﬁm@m
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present two developmenyy, 1,
» W€ PTopose a programpmeg

Abstrace: We propose & division structure that utilizes profound neural systems and

the first place, we portray a biophysics-based space adjustment technique. Second
strategy to portion white and dark issue, and cerebrospinal liquid, notwithstanding faint tissye, Concem[nz first

development, we utilize a space adjustment structure that consolidates a novel multispecies biophysica} tumop

development display with a generative ill-disposed model to make sensible looking engineered multimods) pp
med way to deal wig

pictures with known division. With respect to second advancement, we propose a program

enhance accessible division [nformation by processing the division for solid tissues. This division, which is finished
utilizing diffeomorphie picture enrollment between the BraTS preparing information and many relabeled map
books, gives more data to preparing and diminishes the class irregularity issue. Our general methodology jpt

explicit to a specific neural system and can be utilized related to existing arrangements. We exhibit the execution
BraTS'18 division challenge. Our biophysics based Space Variety

improvemest utilizing 2D U-Net for the
accomplishes better outcomes, when contrasted with the current best in class GAN demonstrate useq (0 make
manufactured information for preparing. ,
Keywords:-Segmentation, Neural Network, Machine Learning, tumor growth models

I INTRODUCTION

Programmed division techniques can possibly give precise and reproducible names prompting improved tumee
anticipation and treatment arranging, particularly for situations where access 1o master radiologists is constrained,

In the BraTS rivalry, we try to section multimodal MR pictures of glioma patients. Normal cerebrum MRI
modalities incorporate post-Gadolinium T1 (used to improve difference and representation of the blood-mind boundary),
T2 and FLAIR (to feature distinctive tissue liquid powers), and T1. We utilize the information for these four modalities to
create the divisions utilizing a philosophy that we diagram beneath. g

REVIEW OF LITERATURE-: B
In most image classification tasks, deep neural networks (DNNs) have been a very powerful technique that tends
s no different. From past BraTS competitions two main DNN architectures

Lo outperform other approaches and BraT$ i
prove this approach? Most research efforts have been on

have emerged- Deep Medic and U-Net, How can we further im
with post-processing and ensemble techniques, In our work

further improving these architectures, as well as coupling them
here, we propose a framework to work around the relatively small training datasets used in the BraTS competition. Indeed,
in comparison to other popular classification challenges like Image Net (which consists of one million images for training),
the BraTS training set contains only 285 instances (multimodal 3D MR images), a number that is several M.P.f
magnitude smaller than the typical number of instances required for DNNs to work well, gy
7 As we can sce from the intensity distributions, the values in the adapted images are qualitatively clos mﬂf‘w
images, ' D
L. Data augmentadon- We propose a biophysics based area adjusiment methodology to nclude engineered fumor-
bearing MR pictures to the preparation precedents, There have been numerous striking attempts to mimic tumor
development. We utilize an in-house PDE based multispecies tumor development model to recreate enginecred
i i uine MR picture, We
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Abstroct: Breast cancer Is a disease that siarts in the breast with a muli%:ant tumor. A m
cells that grows out of control. The cancerous cells can also met:uln ]c.bm; move to other tissues op Darty ¢f

body. The cancer can develop in any of the three types of breast tissue- :‘ u!es, ducts, and tonnectlye tissue, g the
cancer that spreads into normal tissue Is called invasive breast cancer. Noninvaslve breast cancey stayy iﬂtﬁln

ect and Cllndt the

breast lobale or duct. Feature extraction Is a process of Image processing which Is used to sl

fﬂhres'propeﬂks which are helpful in identifying the problem of Interest. It is a metho-do!og;y followeg ““mﬂ,
digital image processing but also in machine learning, pattern recognition and computer vision, Feqyye extrac
involves reducing the amount of resources required to describe a large set of data, When performing Abalyge
complex data one of the major problents stems from the number of variables involved. Analysis with 5 large !tnnb::
of variables genenally requires a large amount of memory and computation power, alo | may B
& classification algorithm to overfit to training samples and generalize poorly to new samples. Feature XtTactioq g
geacral term for methods of constructing combinations of the variables to get around these Problems whj, st
descriding the data with sufficient accuracy. Many machine learning practitioners believe that propery Optimizeq
feature extraction is the key to effective model construction. This paper focus on some Symptom

bresst cancer, some literature survey on Feature extraction.

$ and Causey of

Keywords: Cancer, Malignant tumor, Feature extraction, machine learning e
__,_;____-
I INTRODUCTION A,

There are around 3.1 million breast cancer survivors in the United States (U.S.). The chance of any woman dying from
breast cancer s around 1 in 37, or 2.7 percent. Awareness of the symptoms and the need for screening are importang ways
of reducing the risk. Breast cancer can alfect men too, but this article will focus on breast cancer in women. Here are spme

l& a I‘u;mp or

fast facts about breast cancer. Breast cancer is the most common cancer among women. Symptoms incl
thickening of the breast, and changes to the skin or the nipple. Risk factors can be genetic, but some lifesty]e factors, such
as alcohol intake, make it more likely to happen. A range of treatments is available, including surgery, radiation therapy,
and chemotherapy. Many breast lumps are not cancerous, but any woman who is concerned about a lump or change should

see a doctor.

The exact cause remains unclear, but some risk factors make it more likely. Some of these are prevmtablc"i‘bc fisk
increases with age. At 20 years, the chance of developing breast cancer in the next decade is 0.6 percent. By the age of 70
years, this figure goes up to 3.84 percent. A
Women who carry the BRCA1 and BRCA2 genes have a higher risk of developing breast cancer, ovarian cancer or both.
These genes can be inherited. TP53 is another gene that is linked to a greater breast cancer risk. Women who have had
breast cancer before are more likely to have it again, compared with those who have no history of the disease, Having some
types of benign or non-cancerous breast lumps increases the chance of developing cancer later on. Examples include
atypical ductal hyperplasia or lobular carcinoma in situ. Breast cancer is morc likely to-develop in higher density breast
tissue. Being exposed to estrogens for a longer period appears to increase the risk of breast cancer. el
This could be due to starting periods earlier or entering menopause later than average. Between these uumcwoscns
levels are higher, Breast-feeding, especially for over 1 year, appears to reduce the chance of developing breast gancer,
reduces exposure to estrogens. Women who are avenweight of

possibly because pregnancy followed by breastfeeding
ping breast cancer, possibly due to higher, levels of

-have obesity after menopause may have a higher risk of develo
estrogens. High sugar intake may also be g factor, A higher rate of regular alcohol consumption appears to play “,m.k"
nsume more than 3 drinks a day have a 1. times higher risk. UndCTBQEEE.@]mn

cancer increases the risk of breast cancer later in life. i 5

Y (HRT) and oral birth control ills have been linked to breast cancet,
P P ¢ disruplors,

mcrcased levels of estrogens. In 2012, researchers concluded that sure to certain carcinogens and endocrin
for example in the workplace, could be linked to breast cancer. In ;Jgt))c; scientists suggested tghm working night slﬁﬂs.'?ouw

155 mcascthc risk of breast_cancer. but more recent research concludes this is unlikely. s

¢l
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I Introduction

The term Internet of Things (IoT) was created jp 1999. 1t was conceived as a wo
exchange is not only bct-wccn man and machine; butcummunication between machines (M2
Ashon, in his paper published in 2002, under the (jtle [oT, said- "We need an internet for thin

to understand thereal world."The International Organization for Standardizatio

51,which will deal with standardization j i i
up ISOTEC TITC. 1/SWG . fidardization in the area offnternet of Things (IoT). This
f{umd [oT as- “Aninfrastructure of Interconnected objects, People, and systems and j i = et

*. Researchers Caceresand Friday identified two critical infrastructures that willimpact ubiquitous computing - Cloud
Computing and thelnternet of Things. [2]10T can be viewed from two perspectives, The first, where IoT is viewed from the
perspective of the Internetwhere attention is paid to Internet services, while thesecond perspective focuses attention on
smart things. [4]

L1 Security Challenges in IoT

avironments, securing [oT systems presents a number of unique challenges. According to Eclipse IoT Working Group’s
2017 10T developer survey, security is the top concern for [oT developers [5].

Follow are the top ten challenges for [oT security-

l. Secure constrained devices - Many 10T devices have limited amounts of storage, memory, and processing
capability and they often need to be able to operate on lower power, for example, when running on batteries.

2 Authorize ang authenticate devices - With so many devices offering potential points of failure within an [oT
system, device authentication and authorization is critical for securing [oT systems. 7

3. Manage device updates - Applying updates, including security patches, to firmware or software that runs on loT
devices and gateways presents a number of challenges. .

4. Seeure tommunication - Once the devices themselves are secured, the next loT security challenge is to ensure

fommunication across the network between devices and cloud services or apps is secure, 2
5. Ensure data privacy and integrity - It is also important that wherever the data ends up.aﬁcr it has bgcn
mitled across the network, it is stored and processed securely. Implementing data privacy includes redacting
Prfa”‘m)’miliﬂg sensitive data before it is stored or using data separation to decouple personally identifiable
inlormation from JoT data payloads. :

6. Secure web, mobile, andiliud applications - Web, mobile, and cloud apps and services are used to :‘:m}%?l!
access, ang Process IoT devices and data, so they must also be secured as part of a multi-layered approach to
security, ;

£ Ensyre high availability - As we come to rely more on loT within our day-to-day lives, l{o‘!‘ gz:iiiesgsmm&sct
“Sider the availability of JoT data and the web and mobile apps that rely on that data as well as

Physica] things managed by JoT systems.
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Analysis of Causes and Effects of Longer Lead Time in
Software Process Using FMEA

F Aditya Pai H, Sameena H S, Sandhya Soman, Dr., Piyush Kumar Pareek

Abstract— Longer lead time in small and medium
enterprises results in direct impact on delivering the project at
the stipulated time period, hence resulting in more costs
involved. The reason for the delay in the lead time is because
of the various ‘waste’ factors which can be analyzed by using

IndexTerms— Longer Lead Time: Smaller and Medium
Enterprises (SMEs); Waste; Failure Mode.

L. INTRODUCTION

As per the definition the “Lead time” refers to the
time required for the organization in delivering the order
being placed by the customer. The “Longer Lead Time” is
delay in delivering the order placed by the client. The reason
for the longer lead time s because of various factors:

A. Handotfs

When the requirement flows from one batch to
another batch, it flows in the forms of queues, During batch
flow the information flows between various departments.
The delay in sending information from one batch will lead to
delay in receiving the information in another. As a result jt
will lead to longer lead time, the solution to this js to have an
automated approach also to make batches work in paralle] so
as to save time and hence delivering the order within the
stipulated time period.

B. Approval Process

The SMEs handling larger projects, the most
important factor here is sharing of the data. The lack of data
sharing between the departments leads to the complexity
hence resulting in approval process being near to impossible
for the delivery tea9m. Thus there is a need of usage of
automated tool known as the Jira tool, which is a repository
for storing all the codes developed by different departments.

Manuscript revised May 13, 2019 and published on June 5, 2019 .
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C. Environment Management and Provisioning
The development team requires a platform where
new feature can be tested. Lack of availability of such

provides access the different versions of the code and thus
reducing the complexity between various versions of
software code,

D. Deployments of the software manually
The deployment of the software manually are prone
to errors as it is difficult to handle the large code manually.
Thus there is a need of reliable of automated process like Jira
tool where different modules of codes are integrated in the
common platform.

E. Manual Software Testing
It is always better to have code tested automatically that is
in case of the project of huge scale. If manually tested the
amount of bug detected is less and amount of investment
done will be huge. If automatically tested using automated
testing tools like Selenium. we will be to test the code at
faster rate and amount of bugs detected wil] be more,

I. LITERATURE SURVEY

According to the Paper by Baiqiao Huang et.al. -
it aims at classifying failure modes in the database first one
being the general failure and the second being the special
failure. The Failure mode databases is one of the prominent
analysis techniques for workers analyzing FMEA, where it
makes process not only software operate but also improves
the efficiency. [6] [7]11[8]

According to the paper by Peter L. Goddard [2] - it
shows the methods that allows to assess the behavior of the
software process. The paper also explains the use of fault
tolerant platform. The author of the paper has successfully
explained the Failure Mode Effective Analysis in the
automotive platforms using brakes etc. The same concept has
applied in the Software to find out the hardware failure
causing failure of the software operation.

According to John B. Bowles et.al. [3] -The paper
explains how FMEA can be cffectively used in the el_nbedd'ed
chip with not hardware protection. To begin with
functionality of the system is being descrihed fallawsd b
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between hardware and software. In the end FMEA is done to
analyses the cause and effect of the sofiware variables used.

_ According to Nathaniel Ozarin et a] [4] - The paper
explains how FMEA is performed on the software where

Lowest Level are the method to module level coding, highest
level is the package level coding. The accuracy level for the
package leve] coding is less when compared to the method
level coding.

According to Dong Nguyen et.al, [5] The paper presents
Very appropriate method of providing solution the problem of
causes and effects of the waste using FMEA. This approach

failure and its effect on the software system in everysoftware
process. FMEA also checks for what are the possible failures

III. REsuLTS ON FAILURE MopE EFFECTIVE ANALYSIS

Adopting FMEA - With usage of FMEA used in the three
software  development firms to assess the Software
Development I ife Cycle (SDLC). During the course of the
cycle nine steps were being followed:

The first step is the Process review —To begin with the
software team had assessed the complete SDLC to give
FMEA team the thorough knowledge of the project
development done on the web application, The following
Figure 1 shows the step by step analysis of the software
development process for the web application,

Figure 1: Step by step analysis for web application
development.

As shown in the Figure 1, the sofiware development
process of the web application is done. [ the beginning there
will be continuous meetings and consultations with the
clients and the development team, The outcome of this leads
to finalization of the requirements for the web applications.
After this kick off meeting is done to decide on the templates
for the web applications and decide on the domain
perspective. The next step is divided into two sets of stages
one is the business perspective of the development process
and the other is the technical stages. The business perspective
has the following stages where the assembling of the contents
is done according to the graphic designing, user interface etc.
Which is followed by the integration of the various business
tools like e-Commerce, content management system etc.
Next step is to do decide on the profitable channel to market
the web application. To this the client reviews and gives the
approval for the same. On the technical perspective domain
registration is done for the kind of websit‘e to be Qeveloped.
Which is followed by hosting of the website is decided. Next
step is done to prepare the prototype of the website followed
by the quality assurances and testing. Once this is completed

wwralaba 14 1L

tha
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1. Finding out what are the potential failure modes —
Once the team understand about the software
process, the team members started analyzing the
causes of the potential failure and that which
could influence the software process and its
quality. After the rigorous brainstorming
session the result of team members expressed
the potential failure modes as shown in Table |

Table 1: Potential Failure Modes for the following codes

| Requirements defined pending

| Number of actual requirements and the

addressed requirement is different

3| Number of errors fixed versus no of error
| pending

| The actual number of units coded, tested —’

| is less than those tested at the execution

stage

The number of unittesting pending

T B
S PEEs

{

| The number of testing stage that was used

| The total number of errors being after

o | testing

| Lack of understanding the requirement by
| the developers from the client

| Number of errors being rectified or fixed
by the developers

| What are the gaps between every process

Technical Skill of the customer is weak

| Increase in the requirements

| Lack of knowledge required for current

echnology
Market and technological opportunities not|

| translated into requirement

5| The Defects of the software listed at one
| instances listed in the Jater stages.

Lack of end user participation

=t

What are the impacts for each potential failures
caused— As shown in the Table 1 which shows different
potential failure modes, where each failure modes are grouped
and assessed for the potential impacts from the existing failure
which is shown in the Table 2 below

Table 2: Effects for each failure modes

Custo
mer

Unsat
isfied

Cust

omer
unsat
isfied

Syste
m
Comp
atibili
ty
requir
ement
S not
evalu
ated

Ranking for Severity of each Failure — The ranking is
given as per the Table 3 below-

Table 3: Potential Failure Severity Ranking
N € 0l i Ranking

impact
Dangerous
without
any
warning

Th of the

Rated very high in the
severity index as the
impact of the failure
effects the function of
the safe system without
warning

Dangerous Severity wise is less 9
with effective but still
warning hazardous as it effects
the functioning of the
safe system with a
warning,
Impact The functioning of the | §
very high | system is not operable
causing destructive
failure and not
compromising the
safety
High The functioning of the | 7
Impact system becomes

inoperable with
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damaging the
equipment
M T

edium he functioning of the
System becomes
inoperable with
possibility of
damaging the
equipment being
minimal

The functioning of the
system becomes
inoperable with
possibility of little
damage
System functional
performance is
significant] degraded
System functional
performance is
degraded slight]
System is functional
with slight error

Very
Minimal
Impact

Based on the Table 3, the Figure 2 showing the Pie Chart,
ranking severity for each failure is done.
Severity of Pote ntial
Failure Forms

7 |)

PFF5 W PFF6
PFF12

BPFF1 mPFF2 g PFF3 = PFF4

PFF7 PFF8 ' PFF9 PFF10" PFF11

EPFF13m PFF148 PFF15m PFF16

Figure 2: The Severity of Failure

As shown in the Figure 2, the potential tailure forms PFFS,
PFF13 has severity ranking 4 which means it is very low
impact. The potential failure forms PFFI, PFF6, PFF11,
PFF12 has severity ranking 5 which means low impact. The
potential failure forms PFF3, PFF7, PFF9, PFF10, PFF14,
PFF16 has severity ranking 6 which means medium impact,
The potential failure forms PFF4, PFF16 has severity ranking
7 which means high impact. The potential failure forms PFF2,
PFFS has severity ranking 8 which means very high impact

Ranking for Occurrences of each Failure — The ranking
is done based on the Table 4. which signifies how likely ic
failure is occurred frequently. The Figure 3 shows the ranking

of occurrences of each failure.

urred Ranking

LLOE fatlure

Table 4: Frequency of Fajlure Occ

T

e O the
1atlure Impaci
Very
Hazardous

Naf

Rated very high as the failure
is occurred frequently leading
to failure in system
functionality without
warning.

Hazardous

Rated very high as the failure
is occurred frequently leading
to failure in System
functionality with warning,
The functioning of the system
Is not operable causing
destructive failure and not
compromising the safet
The functionin g of the system
becomes inoperable with
possibility of damaging the
equipment

The functioning of the system
becomes inoperable with
possibility of damaging the
equipment being minimal
The functioning of the syste
becomes inoperable with
possibility of little damage
System functional
performance is significantly
degraded

Minimal System functional
occurrences performance is degraded

slight]
Very Minimal | § ystem is functional with
occurrences slight error
No N

0 potential failure
occurrences

Very high
occurrences

High
occurrences

Medium
occurrences

Low
occurrences

Very low
occurrences

occurrences

Occurences of Potential
Failure Forms

kSS

EPFF1 ™ PFF2 ® PFF3 PEF4 W PFF5 mPFF6

PEF7 ™ PFFR
B PEF13 W PFF14W PFF15

PEF9  PFF10™ PFF11™ PFF12

PFF16

Figure 3: The Occurrences of Failure -
From the above Figure 3, the occurrences of the failure

forms for PFF11 is 4 which means very low. The occurrences

of the failure forms for PFF8, PFF9, PFF10, PFF12, PFF14,
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failure forms of PFF 6, PFF13 is 6 which means medium. The
occurrences of the failure forms of PFF1, PFF2, PPF4, and
PFF7 is 7 which means high. The occurrences of the failure

Detection Ranking of

forms of PFF3, PFFS, and PFF15 is 8 which means very high. Potential Failure
To identify the ranking for each failure rates — The Mode =

ordering of the failure js done based by giving ranking to each 7 b5 355

of the failure modes on the Table 5. As per the Figure 4, the 3.4f g

detection of failure mode ranking is shown 5

Table

INature of the

5: Frequency fied Ranking

1)

Of the

n 3 'FFA PFFS B PEEE
Ratedveryhighasthe PFF1 PFF2 mPFF3 PFF4 ®m PFFs PFFe
failure is detected
frequently leading to failure
in system functionality
without warning.

‘I’FF7 PFF8 » PFFo PFF10% PFF11m PFF12
HPFF13m PFF14m PFF15) PFF16

Figure 4: Detection of the Failure Modes Ranking

Rated very high as the

failure is detected

frequently leading to fajlure

in system functionality with

warning.

The functioning of the

system is not operable

causing destructive failure

and not compromising the

safety

Highlydetect | The functioning of the

ed system becomes inoperable
with possibility of
damaging the equipment

Medium The functioning of the

detected system becomes inoperable
with possibility of
damaging the equipment
being minimal

Low detected | The functioning of the
system becomes inoperable

From the above Figure 4, the detection of the fajlure
forms PFF3, PFF10, PFF13 is 3 which means minimal. The
detection of the failure forms PEBY, PIFIL, PFF14, and
PFF16 is 4 which means very low. The detection of the failure
forms PFF2, PFF4, PFF5, PFF7, and PFF]2 is 5 which meang
low. The detection ofthe failure forms PFF6, PFF§ is 6 which
means medium. The detection of the failure forms PFF9,
PFF15 is 7 which means high.

Very
highlydetecte
d

The summary of the ranking for Potential Failure Modes in
terms of Occurrences, Severity and Detection is shown in
Table 6

Table 6; Summary of Ranking of each Potential Failure
Modes in terms of severity, occurrences and detection

with possibility of little PFF] 7 5 4
damage
Very low System functional 4 PFEF2 ’ 7 ’ 8 ' 5
detected performance is
significantly degraded PFF3 8 6 3
Minimal System functional 3 j PFEd 5 - -
detected performance is degraded
slightly PFF5 8 8 5
Very System is functional with 2
Minimal slight error PFF6 6 5 7;
detected
Not detected | No potential failure 1 PFF7 7 6 5
detected PFFS 5 4 6
PFF9 5 6 7
PFF10 5 6 3
PFF| | 4 5 4
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Caleulating the priority of the risks for each failure modes

~To calculate this we use need to find out The Risk
Precedence Index(RPT) is calculated by

RPI= Severity of the FailureIndex x Occurrence
of the FailuresIndex X Detection of the Potential
Failure Index

The following Table 7 and Figure 5 shows the Risk
Precedence Index for each failure modes

Table 7: Risk Precedence Index Calculation for each
potential failure,

PFF9 210
PFF10 90
PEF11 80
PBRI2 125
PFF13 72
PFF14 120
FFF15 336
PFFl16 140

RISK PRECEDENCE
INDEX (RPI)

3136 1

77 120
125
80

90
210

120210
PFF2. W PFE3
PFF8

210
PFF1
PFF7

PFF4 W PFFs W PFF6

PFF9  PFr10 PFF11m PFF12

M PFF13®m PFF14m PEF 15m PFF16

Figure 5: Risk Preced

ence Index Calculation for each
Failure Modes/ Forms

From the above Figure 5, The Risk Precedence Index for
PFFI is 140, PFF2 is 280, PFF3 is 144, PFF4 is 2435, PFF5 is
210, PFF7 is 210, PFFg is 120, PFF9 is 210,
PFF10 is 90, PFF11 is 80, PFF12 is 125, PFF13 is 72, PFF14
is 120, PFF15 is 336 and PFF16 is 140,

Prioritize the Failure Forms for Action - Based on the
highest Risk Priority Index (RPI) the potential failure forms
are being prioritized, Asg per the Table 8§ the highest priority

listed to potential fajlure forms/ modes that is the failure with
highest risk to lowest risk js sequenced as

follows - PF13, PES, PF2, PF4, PF6, PF7, PFo, PE3.PF].
PF16, PF12, PF3, PF14,PF10, PF11, PF13. Table 8 shows the
prioritizing of the potential failure forms based on RPI.

Table 8: Priority of Potential Failure Formg based on RPI

Potent
ul

Failire!

PFF15 s 7

336
PFF5 8 8 5 320
PFF2 7 5 5 280
PFF4 7 7 5 245
PFF6 6 5 7 210
PFF7 7 6 5 210
PFF9 5 6 7 210
PFE3 8 6 3 s
PFFI 7 5 4 S
PFF16 5 7 4 140
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modes/forms.

Table 9; Necessary action to eliminate high risk failure
forms

goestedAc L10ns
Shows the details that are
slowing the process, The
errors that are found are
heeded to be fixed and then
it is allowed to g0 the next
stage. If there g any
irregularity while collecting
the data. Then the interview
with the client must be
stopped and ensure the right
data is being collected. Onee
collected the data needs to be
analyzed for practical
applicability.

Highnumber
ofdetailchang

As the software process is
Agile, which is incremental

esgotversusn | in nature,  with  each
umberfinishe increments there  are
d prerequisites that stops the

advancements of the process.
Thus whole process must be
split into two Sprints

The outcome of the Tests
produces wrong results. An
experienced tester ensures
that each module is tested to
accuracy of the outcomes
and regular re-testing are
done to ensure the outcome
is accurate.

Moreorlessere
rrorsintesting

Number
errors  being|
rectified o)
fixed by the
developer

it s & necessary that the
staffs  who are being
involved in the project have
worked on the requirement
will eventually do the testing
and must report the €ITors to
the developers to fix it.

1v, CoNCLUSION

The Failure Mode Effective Analysis is technique in which
we will be able to know from the potential fajjyres caused
during development process and its effects towards the
As mentioned in this

we found out the severity, occurrences and detection of the
defects, from which we have prioritized the risk using RPI
because of which jt Wwas possible as to what caused delay in
the lead times or the longer lead time being caused in the
software development Process as mentioned in Table 2 to 8.
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ABSTRACT

These days, numerous software associations are utilizing agile philosophies to improve the execution of
their procedurss. In any case, some of them are discovering benefits In the better approaches for improving these
officially seit]ed Procedures. Lean software development has been utilized to upgrade these procedures
significantly more, for the most part because of the decrease of waste. S0 as to have the capacity to push
forward the impact of this marvel, giving progressively empiric proof on this theme is required. This Paper
attempts to present a questionnaire survey summarized results of SME’s in Bengalury regarding Lean software
development , Results are analyzed using IBM Spss package , The questionnaire used was verified using
Cronbach alpha test reading a high reliable and valid status of the conduction of collection process

Keywords -Agile, IBM SPSS, Cronbach Alpha Test, SMEs

. INTRODUCTION

"Lead time" is a term obtained from the assembling technique known ag Lean or Toyota Production

System, where it is characterized as the time Passed between a client submitting a request and getting the item
requested. There are different advantages of lead time:

*  Flexibility amid fast moves in the market

*  The capacity to outpace your rivals with quicker, progressively productive yield ;

*  Quicker renewal of stock to maintain a strategic distance from stock outs, lost deals, and lost clients

*  Meeting due dates reliably and effectively

* Increases in income on account of expanded request satisfaction

A. Difficulties locked in Lead times . ; " ) ;
Long Lead Times-Every venture IT association is extraordinary in that it will have diverse bottlenecks

and requirements in its arrangement pipelines.

Handoffs-DevOps cultre endeavors to separate the authoritative storehouses and‘progress rnorc1 tc;
item groups. This is on the grounds that the current siloed hierarchical structure gives headwinds to the goal o
short lead times and persistent stream.
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Endorsement Processes-Approval forms were initially created to moderate hazard and give oversight to
guarantee adherence to auditable principles for moving changes into generation.

Condition Management and Provisioning-There is nothing more debilitating to a dev group than
holding on to get a domain to test another element. Absence of condition accessibility as well as condition
dispute because of manual procedures and poor booking can make incredibly long lead times, defer discharges,
and increment the expense of discharge arran gements,

Manual Software Deployments-Machines are obviously better and substantially steadier at conveying
applications than people. However there stil] are countless that still physically send their code. Robotizing
manual arrangement can be a speedy win for these associations. This methodology can be conveyed quickly
without major hierarchical changes. It isn't exceptional for associations to sce sending lead times diminished by
over 90%,

Manual
code is functioning of course and that it doesn't break whatever else. The issue is that most associations today
physically test their code base. Manual software testing drives lead times up on the grounds that the procedure is
exceptionally moderate, blunder inclined, and costly proportional out Crosswise over vast associations,

B. Problem Statement

An outcome of this test Is the organizations should convey in all respects rapidly, in the meantime
keeping up the Quality. Our Research goes for Understanding the tota procedures directly utilized in SME'’s,
further recognizing the Non Value Added exercises and diminishing it by proposing a model.

II. LITERATURE SURVEY

According to EetuKupiainena, Mika V. Mantyla and Juhaltkonen [1] - The aim of the paper is to know
the causes and effects of using the software metrices in agile development. The paper indicates that usage of
metrics in agile approach is similar to the conventional method and hence the sprints and projects in the agile
approach need to be detected and fixed.

According to Brian Fitzgerald, Klaas-Jan Stol, Ryan O'Sullivan, and Donal O'Brien [2] - The paper
explains that the main aim of the research is to examine how in the controlled environment the standards can be
met by agile development process. The paper also explains that in the controlled environment the product is first
strategized for 3 months where umerous product backlogs are being listed which will be taken care during the
sprints. Where each sprint has the daily scrum managed by the scrum master. During daily scrum the highly
prioritized backlogs are being taken care and after the end of the sprint. The feedback is being taken from the

study with the usage of agile development process it is possible to establish the standardized approach to
bOﬁWﬁI'egzgll%;:lngﬂtlg SandhyaTarwani and Anuradha Chug [4] - The point of this methodiqal writing audit:
Various Agile strategies for better software upkeep; Comparison 'of cascade dcmonstr_ate and mm‘tile phllosoxljh)srt
the change from cascade model to dexterous techniques; various devices accessible fgr Agile ap;proz;:_g:l S,
Summarize the quality and shortcomings of Agile Meth_odo[.ogles. In the wake of watching the cor(lj irm [11_l >
from the exploration ponders, it was seen that by presenting light-footed software development procedures the
has been a constant improvement in the field of software development.
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Abstract — Early detection of g]] Kinds of lung nodules with
different characters in patient’s mediea] modality images is the
best acceptable remedy to save the life of lung cancer sufferers,
Even though day by day the prominence of Computer-Aided
Detection/l}ignosis (CADe/x) systems have been increasing as a
Part of medical routine iy detection of different types of lung
nodules, but detection rate performance depends on accuracy of
lung Parenchyma and nodule segmentation procedures.
Segmentation of Juxta-Vascular nodules attached very complex.
In this paper new fully automated CAD system is developed to
detect and classify  Juxta-Vascular nodules. In proposed
methodology, lung parenchyma ijs segmented using iterative

part from the attached blood vessels are developed. To achieve
the higher nodule-vesse] Separation accuracy, nodule-vessel
attached region is refined, Validation of proposed method is
performed on LIDC-CT lung images, A fully automated method
Segments the vascular nodules with less computational time and
high accuracy,

Keywords—Lung parenchyma, Benign and malignant nodule,
Juxta-Vascular nodule, Computed T, omography)

L INTRODUCTION

Lung canceris disease with highest death rate as compared
to breast, prostate, brain and cervical cancers. Even with
greater improvement in detection methodologies for lung
cancer, death rate is stjll very high in patient with stage Il and
IV lung cancer. Thus carly stage lung nodules detection
followed by the Proper treatment is best choice to avoid
conversion of early stage nodules into malignant tumors and to

3mm (o 30mm Small, non-cancerous and smooth boundary
lung nodules are benign nodules. Large, cancerous and
irregular boundary lung tumors are knows as malignant
nodules. Non-detected benign nodules may get converts into
cancer tumors if left them without detecting and treating. Based
on nodule’s intensity variation, texture and additional
connected components which are not a part of nodules, lung
nodules are differentiated into well circumscribed, Juxta-
Vascular Nodule (JVN) these are nodules attached to blood
vessels, Juxta-Pleural Nodules (JPN) these are nodules attached

Dr. Girijamma H. A

Department of Computer Science and Engineering
R N S Institute of Technology
Bangalore, India
girijakasal@gmail .com

to lung pleural and Ground Glass Opacity (GGO) nodules.
Depending on solidity feature of the nodules, they are further
classified into solid, partly solid ornon-solid. Table Igives the
complete details of non-solid, partly solid and solid lung
nodules. Medical imaging modalities like X-ray, Magnetic
Resonance Imaging (MRI), Diffusion Weight MR] (DWMRI),
Computed Tomography (CT), Ultrasound (US) and other
modalities have been part of medical routine for lung cancer
detection. On medical images lung nodules appears as white
patch. CT is GOLD STANDARD modality for detection of aj]
types and stages lung nodules, Ag CT generates huge amount
of images in single scan, interpretation of these images by
radiologist to study the characteristic of nodules for further
reatment is time consuming. Computer Aijded Detection
(CAD) system for lung cancer is different lung nodules

nodules (characteristic,
improves treatment option. Major steps of lung CAD system
are pre-processing, lung parenchyma segmentation, nodule
detection and nodule classification. Accurate

of nodules. The main reasons are lung lobes shape is not same
in all patients, high variation in geometric aspect of lung in
different patients, existence of Juxta-Pleural ang Juxta-
Vascular nodules, overlap of chest wall, connected lung lobes.
Lung region Segmentation accuracy determines CAD system’s
nodule detection accuracy,

But segmentation of nodules with externally attached
structures is highly challenging. In case of blood vessels
attached nodules, identification of blood vesseland nodule part
is very tough due to gray level similarity of blood vessel and
attached nodule as shown in Figure 1. But properties of
attached blood vessels such as their radius, length longer than
nodules boundary irregularities and compactness ofnodules are
clues to separate the external connected blood vessels from
nodule. By considering all above mentioned cornple,‘dt)'/ it is
required to design new method for automatic segmentation of
vascular nodule with high aceuracy and clinically acceptable
time.

The rest of paper is organized as follows section I 1s about
lung cancer, LIDC dataset, usage of CAD system in lung
cancer detection, Section Tl gives previous related work,



Proceedings of the Third International Conference on Computing M i icati
g Methodologies and Communication (ICCMC 2019
[EEE Xplore Part Number: CFP19K25.ART; ISBN: 978-1-5386-7808-4 : )

section ITT describes proposed methodology, and [Vdiscusses
results and conclusion.

Fig. 1. Jueta-Vascular Nodule in CT scan image.
TABLE I, CHARACTERISTICSOF SOLID, PART SOLID AND NON-SoLID
i;; Characteristics Solid Part solid Non-Solid
Roundor
Round or l{'regu[ =
i, Shape : with some Round
irregular sl
sections.
5 Size in e to Som 0.3cm to <0.3cm
= Diameter 3cm,
Large Hazy
; I-Iomogc;neous variationsof | increase in
& Attenuation qoft-hss_ue inteasity, it
i attenuation. Pure GGO
Obscuration of
4. | theunderlying Complete Incomplete | Pure GGC
structures
More More
. malignant malignant
31 Malignancy | Lessmalignant &n

lI. RELATED WORK

In {1] supervised segmentation based on features such as
shape, intensity and contrast of lung nodule was proposed.
ANN was used to improve the segmentation accuracy. In [2]
author proposed method to analysis the shape of luui n(ir(!iuge
using nodule shape model with image intensity also. A. In [3]

Fuzzy connectedness algorithm was used by author for lung
segmentation. Author used texture features for accurate
detection of lung nodules. Y, Lee et al. [4] proposed CAD for

Massive-Training Artificial Neural Network (MTANN) to
detect the lung nodules. Wit this new approach 97%
sensitivity was achieved with reduced false positive rate,
MTANN was also used for classification of nodules. In [9]
lung nodule detection was achieved with new automated
method based on sign distance field. In testing phase 54 LDCT
scan images with 184 lung nodules including part solid, non-
solid were considered. A new CAD system to detect lung
nodules with removal of attached external structures such as
blood vessels was proposed in [10]. Significant nodule
enhancement and blood vessel removal by selective nodule
enhancement filter and automated rule-based classifier to
reduce false positive were key features of this work. 153

In the process authoralso considered Juxta-Vascular and Juxta-
Pleural nodules scgmentation. CT images with 157 nodules

were taken from LIDC public database and achieved sensitivity

of 88.5%. SCES approach was used in [12] for solid tumor
segmentation. Proposed method obtained 78.72% accuracy

with one human interaction. Dynamic programming together
with multidirection fusion techniques were used in [13] for
lung nodules segmentation. LIDC set] and set2 were used for
validation purpose and 75% accuracy was achieved by this new

approach. New method based on morphology operations and
convexity models was proposed by T. Kubota et al. [14] for a
segmentation of various densities pulmonary nodules. The

implanted work was tested on CT scan images were taken from
public database LIDC and 69% of segmentation accuracy was

achieved. T. Messay et al. [15] proposed method for extraction
and detection of lung nodule using mmltiple thresholds,
morphological operations. For each extracted nodule ‘245
features were calculated. Optimal feature set were determme_d
using SFS. Two classifier Fisher FLD classifier and Quadratic
classifier were used for classification. Since FLD performance
was outstanding it was considered for implemented CAD
system. Author developed multistage CAD system Multiple
thresholds, isosurface triangulation and phenotype feature were
used by author for lung lesion detection in [16].

Lung cancer clinical diagnosis deman.ds the fast, accurate
and reliable CAD system with automatic lung parenchyma
segmentation in turmn different type of lung noc.iule detec_t:on at
their earliest stage. To satisfy above mentioned point }ve
present a new CAD system with proposed methodology for
detection of vascular nodules.
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Ill. METHOD

Segmentation of different types of lung nodules is not
same.  Well circumscribed, Juxta-Vascular, Juxta-Pleural and
GGO nodules demands s pecific type of segmentation method
as nodules differs very nuch in their properties. Thus accurate
segmentation of different types ofnodules is very challenging,
Main difficulty in Juxta-Vascular nodule segmentation is
separation of blood vessels attached to the nodule as both have
similar intensity values and non-sphericalshape of nodules. As
discussed in literature CAD systems from many researcher
have been developed, but accurate segmentation of different
types of pulmonary nodules remains one of challenging
research area. As non-solid and part solid nodules are highly
malignant in nature with poorcontrast and indistinct boundary
from surrounding tissues results in high mortality rate. High
intensity imhomogeneity and boundary irregularity of part solid
nodules also challenging parameters for segmentation,
Intensity and model based traditional segmentation methods
leads to boundary leakage and over segmentation of Juxta-
Vascular nodules.

Lung Parenchyma
segmentation

Juxta-vascular nodule
segmentation

Segment the Juxta-
vascular nodule (Solid,
part solid and non-

!

Remove blood vessels
attached to nodule

]

Refine the nodule
boundary at
attachment

Lung parenchyma

segmentation and
separation of lung
lobes if they are

attached.

!

Bemove artefactrl
|

Extract Lung
lobes

|
Modified Region
Growing algorithm to
segment lung nodules

|

Classification of Juxta-
vascular nodules

Fig. 2. Architecture of proposed system

4. Lung parenchyma segmentation

In this work, lung parenchyma segmentation is performed by
a. Apply iterative thresholding algorithm to obtain bmary

output image.
Apply automatic seed selection region growing

algorithm to obtain lung lobes. If lobes are connected
separate them,

b.

B. Juxta-vascularlung nodule segmentation

Lung nodule detection process consists of two steps
L Identify the center pixel of nodule candidates

ii.  Detect the nodules based on intensity.

-4

odologies and Communication (ICCMC 2019)

In segmented image lung lobes and nodule candidates are
with black edges. Non-cancerous (< 3mm, benign) nodules are
smaller in size compared to cancerous nodules (>3mm,
malignant). Thus nodule size calculation is also key feature of
this proposed nodules detection method. Black pixels
collection in lung lobes shows the possibility of nodule
candidates. Nodule Segmentation algorithm (Algorithm 1) first
determines the center pixel of nodule candidates. In second
step using center pixels, approximate elliptical boundary for
each nodule candidate is identified to calculate average
intensity of pixels within the boundary. As in CT lung image
nodules appears as white spot with higher intensity vale.
Algorithm 1 uses this intensity feature to locate the exact
nodules in segmented image. Nodule candidates with average
pixel intensity greater than specified threshold are extracted
and are correctly identified as lung nodules.

Algorithm-1 Nodule Segmentation algorithm

Input: Edge detected image
Output: Image with segmented nodules
Step 1: Begin with black edge pixels,
for each considered black edge pixels
Determine 8 — connected neighborhood black
pixels and add to center pixels set
end /*Results in image CN */
Step 2: Obtain the mask image M of original input image.
Step 3: Superimpose CN with image M to obtain
superimposed image S.
Step 4: Enhance the resultant image S of Step 3 to obtain
enhanced image E.
Step 5:For nodule candidate i with center pixels Pxi in image E
Obtain elliptical boundary region.
Calculate the average of pixels intensity
(API) with in the nodule candidate.
if API > NT,
nodule candidate is correctly identified as
lung nodule and set Cxj as its center pixels
end if
end for

i
ii.

C. Separation of nodule part and vessel part

Separation of only nodule parts from Juxta-Vascular
Nodules - Region of Interest (ROD) in this study from blood
vessel is challenging task as gray level component of both
attached vessel and nodules is very much similar. Thus only
gray level component is not enough in removal of attached
vessel from the Juxta-Vascular Nodule. Multi features such as
flow of blood direction in the vessels, shape of blood vessel
(elongated tube form with length greater than boundary
irregularities of nodules), absence of holes in vessels and
distance of end points of blood vessels from center of nodules
plays a crucial role in segmentation of vessel from attached
nodule. To obtain only the nodule part accurately from Juxta-
Vascular Nodules, multi features-nodule segmentation is
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Algorithm-2 Vascular nodule segmentation Algorithm

Step 1: Let the Segmented nodule is N, which is ROl in this
study. Obtain the size of ROL

Identify the center point (CP) of segmented nodule N,
using the Eq. |

CP=3" Mu/N O

Where N is number of pixels in Ny and Ny; is it" pixe
in the nodule.

Step 2: Extract the boundary pixels of Segmented nodule
Calculate the distance between the boundary point b,
and the center point CP of N, using Eq2

Dz':”bi—CP"z,(iz0,1,2.......n) @

Where D, holds the distance between the boundaries
point b; and CP and p js number of boundary points.

Step 3: Determine eng points of attached blgod vessel
Case 1: For vessel end points the D; is very larger

compared to boundary  points of
nodule. In D, set if only one Di is there with
largest value then nodule is

attached to one end ofblood vesseland other
end V; is free.

Case 2: If two D; values are larger, then nodule is
attached  somewhere i between the
two ends of blood vessel V) and V. are
vessel left end point apd right end
point with largest D; values.
Using V; and V, or Vo blood vessels are
tracked along the jts path.

Step 4: Determine points of intersection of blood vessel and
nodule
In order to find the points of attachment ofblood
vesseland nodule, nodule-ves sel attachment method is
proposed,

a.  Consider vessel opposite boundary point By

using center point of nodule CP.

b. Starting from B,,

i Boundary of nodule is tracked in anti—clockwis‘e
direction and starting with Vi left part of vessel is
tracked along its boundary, 1l is obtained left nodule-
vessel attachment point, .

ii. To obtain I, right nodule-vessel attachment point,
nodule boundary tracked clockwise direction .stani.ng
with B, and right vessel path is tracked starting with
V;. as shown in Figure 3.

Step 3: Determine nodule-vessel region of attachment .

Segmentation of blood vessel from attached nodule is

achieved by determining nodule-vessel region of

attachment,

‘Blood Flow Direction

growing is proposed to

attachment region,

a) Starting with V, and Vi apply region growing by
considering flow direction vector F, of attached
blood vessel,

b}  Obtain gradient value of each considered pixel
to calculate eigenvalues A1, X and A3 vessel
region. F, is obtained using the Eq.3

Fy=ll*v'il+/12 (3)

Where 11 first eigenvalue’s unit length.

(BFD) constrained Region
extract the nodule-vesse|

This determines the nodule-attachment region,

Fig. 3. a Justa vascular nodule with attached blood vessel b. End points of
vessels and attachment points of nodule and blood vessel

Algorithm-3 Vesse] removal algorithm

Step 1: Starting with Viand V, move along with vessel path,

Step 2: At each step of movement determine number of pixels
PCk between vessel end point and center pixe] of
nodule,

Step 3: Calculate the difference in pixels counts of previous
and current step us ing Eq.4

DCi=(PCi .1~ PC)/ PGy @

Step 4: Apply morphology erosion from end of vessel
Step 5: Repeat Step 2, 3 and 4 until obtained DCi, is
maximum valie and it indicates nodule-vessel
attachment region.
a) Apply morphology erosion from end of nodule
to attachment region to remove the vessel,

IV. RESULT

Total 26 CT scan images with JVN nodules (32) and GGO-
JVN (4) nodules from LIDC public dataset [17] were taken to
validate the performance of the newly developed CAD system.
Table II provides nodule description and Table III explains
considered 26 CT scan images from LIDC" database. Nodqles
are either solid or GGO at uncertain locations with a possible

size 3 to 30mm.
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TABLEIL LIDC-CT Imace DEscripmion A, Qualitative gng lysis

In this section, segmentation of JVN by RG, FCM, ACM

LIDC-CTimage description

and proposed method was presented. In proposed system

Intensity | Resolution Average | Carrent iterative thresholding is ysed to obtain the binary image. Op

Value no of range in bmary Image Automatic seed selection region growing
slice/scan 1

Xeray
tube

original input CT image with JVN, (b) is output of iterative
thresholoding, (c), (d) and (e), images with removed artefacts
Proposed method segments and detects both ITVand GGO-

? : and smal] objects, (f) and (g) shows the obtained lung lobes
JV nodules. Obtained results of very steps are discussed as mask and enhanced mask.
shown in following figures.

TABLE 111, LisTor26 CT SCAN IMAGES FROMLIDC DATABASE

LIDCCcT Nodule Ng I
Nodule 2 , JVN(GGO type)
LIDC-0008 | Nodwes 1 ’ JVN(GGO type)
LIDC-0017 | Nodule 1 |

LIDC-002] Nodule 2
, LIDC-0034 Nodule 2 Nodule 3

’ LIDC-0047 Nodule 2 [ JVNS
, LIDC-0TT9 [ Noduls 1 JVN6
LIDC-013T | Nodue I, Nodule 2 Nodule -
JVN(GGO type)
Nodule 2-JVN7
I LIDC-014T | Nodue 4, Nodule 6 ’ JVNE, JVN9
LIDC0T36 | Nodue T JVNTo
LIDC0T3 2 FoameT JVUNTI
LIDC-0159 Nodule | JVN12

ER LIDC-0160 Nodule I, Nodule 4 JVN13, IVN14
[EN LIDC-0T62 Nodule 7, Nodqule 3 JVNT3 TVRTG

L3, LIDC-0168 Nodule | JVN17

16. LIDC-0T73 Nodule T JVNTE

7 LIDC-0177 | Noduls i JVN19

18. LIDC-0252 Nodule T,Nodule 2 Nodule T-JVN20
Nodule2-
JVN(GGO type)

19, LIDC-0273 Nodule | JVN21

3 IDC-0477 | Nodule 1, Nodule 2 JVN22, JVN23 . , N ‘
= i Fig. 4. (a) Original CT scan image, (b) Binaty tmage-Output of iterative

= LIDC-0580 T Nodle 1 JVN24 thresholding, (¢}, (d) and (e) images wilhremo;;edartet'xm andsmall objects
Nodule 1 JVN25 () and (g) lung lobe mask and enhanced mask.
22: LIDC-0915 odule 2
i in Fi i iginal

e LIDC-0528 T Nodile 2 S The images in Figure 5 were groupeddas 1i rOl‘r:fg]mzsog

N29 lung image (a)-rowl, row2, row3. ii (b) and (¢)-ro .th = 4
=% S 32' g s row3 JVN segmentation by RG and FC:'.\.{ Hﬁtagoi
23 LIDC-0953 ngﬁz I, Nodule 2 JVN3T respectively, (a) and (b)-row4, rows, row6 JVN segme

by ACM and proposed methpd. iii (c) - rowd, ro;vs, ro3w6
o il M e Ground truth of nodules of CT mmages (a) - rowl, row2, row3.
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B. Qua[it‘ativeArzai}’sis

To evaluate the segmentation results of JVN, we considered
three quantitative metrics Time complexity, Pixel accuracy and
Intersection over Union (cross-ratio). In the analysis process S
Tepresents segmented image and Grepresents reference image.

i Pixel accuracy (PA).

PA is ratio of total number of correctly identified pixels_ to
total pixels in given image. Eq. 5 conveys that higher pixel
accuracy indicates better overlapped the results and gold
standard.

gies and Communication (ICCMC 2019)

il
i=0 "

Pl i) (5)
S T

and other considered methods for comparison, This indicates
Proposed method hag higher piel accuracy in lung
parenchyma segmentation with JVNs, Figure ~ |4 clearly
indicates that region growing and FCM methods had resulted
in lower pixel accuracy values, whereas ACM method’s pixel
accuracy is better, but still lower as compared with proposed

0.95

==

ratd g § 10 12 14 16 18 2
22 CT mmages with Juxta-Vascular nodufes

R G method
== ACMmethod

o FCM method
== Proposed method

Fig. 6. Comparisionof PA values of RG, FCM, ACM andproposed method

Intersection over Union {IoU)
IoU or Jaccard index is similarity (intersection) to diversity
(union) ratio of reference images and images to be segment to
detect objects (in our case Juxta-Vascular nodules). It is given

as Eq 6.

ToU = Area(GS)

(6)
Area(GU S)

Where, G is ground truth of Juxta -Vascular nodule in image
S is segmented part of nodule.
Higher the IoU value represents
segmentation results,
From Figure 7 it is clear that loU values for proposed
method are higher than all other three methods and segmented
nodules part by our method is very close to ground truth.

the batter nodules
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Fig. 7. Comparision of ToU values of RG, FCM, ACM and proposed method

iii.  Time complexity

Quantitative metrics time complexity was calculated for all
the four algorithms. Lowest, average, and longest time for the
segmentation of 22 CT images was computed and compared.
Figure shows the comparison of time complexity for all four
methods,

As in Figure 8, time complexity of proposed method was
lowest. Whereas Region growing and FCM had longest
processing time. The average processing time of proposed
method is also very less compared to other three methods.

ol |
= Lowet ime
= Average time
el = Longest time

Time (sec)

1 2 3 4 5
(a) RG FCM ACM Our method
I
= Lowest time
= Average ime
4
= Longest time
=
@
2
E
s 2
0
(b)

Fig. & Time complexity of all four methods (a) processing time for 15
images (b) processing time for 22 images

Result comparison for all four methods are given in Table IV

TABLEIV. JUXTA-VASCULAR NODULE SEGMENTATION RESULTFOR
FOUR METHODS
Metlods PA ToU Time Complexity
RG[I8] B 817 2.67
FCMTI7] .85 .826 2.87
ACMTI9] 881 836 230
Phjl"efng 927 | 967 1.96

Experimental results for Juxta-Vascular Nodules segmentation
have shown that RG and FCM were resulted in inefficient
segmentation of nodules. ACM resulted were satisfied for
certain extension. Compared to all the methods, proposed
method’s results were satisfactorily better with less
computational time.

V.  CONCLUSION

Juxa-Vascular Nodules segmentation by traditional
segmentation methods results in inaccurate inclusion of nodule
with over segmentation and edge leakage. CAD system with a
new methodology has presented in this paper for accurate
segmentation of all types of different size JVNs from CT scan
images. In this work two algorithms vascular nodule
segmentation algorithm and vessel removal algorithm are
proposed for the segmentation of different size JVNs. Sixty CT
scan images with Juxta-Vascular Nodules and GGO nodules
from LIDC database were taken to evaluate the performance of
method. Experimental results has shown that proposed
methodology provides satisfactory performance with 96.3% of
lung parenchyma segmentation, 95.8 % of JVNs segmentation
and 94.35 of GGO nodules segmentation.

Compared with existing methods region based ACM, FCM
and RG our method has advantageous as no user interaction,
less computational time, improved sensitivity, accurate
segmentation of JVNs and better performance,
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Chapter 9

Security of Biometric and Biomedical
Images Using Sparse Domain Based
Watermarking Technique

Rohit Thanki, Surekha Borra, and Deven Trivedi

9.1 Introduction

The rise in the utilization of human related pictures over online networking
poses genuine difficulties to the picture security. The watermarking system can
be utilized for different applications, for example, copyright assurance, ownership
identification, and secure correspondence [1-3]. The human related images are
isolated into two kinds: biometric images and biomedical images. The biometric
_images reflect the conduct and/or physical attributes of human and hence are utilized
as unique ID in different organizations. On the other hand, the biomedical images
speak about wellbeing related data. Along these lines, the security of such images
is vital when it is transmitted over a correspondence channel.

The many watermarking techniques in spatial and transform domain are pro-
" posed for the security of images [1-4] in the literature. Many researchers proposed
transform domain techniques to result higher robustness and security. Hybrid
.watermarking techniques are also proposed by combining various image transforms
[1, 2, 5]. In these techniques, cover image is converted into its transform coefficients
before being modified by watermark image to get modified coefficients. In this
chapter, compressive sensing (CS) theory is combined with sparsity property of
DWT to propose a secure method for watermarking of human related images.
The proposed technique is tested and analyzed using different kind of biomedical
images and biometric images. The performance of the technique is further verified
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Application of Machine Learning
Algorithms for Classification and
Security of Diagnostic Images

Rohit Thanki*, Surekha Borra'
“C. U. Shah University, Wadhwan, India, K. S. Institute of Technology, Bengaluru, India

1 Introduction

Medical science is a very important subject which is related to analysis and solution of health
information of human. In modern medical science, advances in medical imaging play an
important role in the treatment of many diseases. These medical images are known as
diagnostic images and are divided into various types such as X-ray, computed tomography
(CT), positron emission tomography (PET), magnetic resonance imaging (MRI), and
ultrasonography (US) [1-5]. Due to high usage of diagnostic images in treatments, lot and lots
of images of patients are available at system storage of hospitals which creates data
management and security issues. The diagnostic data when transferred over open transmission
network can easily be manipulated by attackers, which further leads to serious issues related to
wrong treatment and diagnosis. Hence, it is very important to deal with these two problems
which are related to diagnostic imaging in medical science.

Machine learning (ML) provides various algorithms that can help solve above two problems
which are related to medical science [6]. The ML techniques determine predicated value from
" desired input data by means of different classification and pattern recognition algorithms.
These techniques also automate many engineering problems with high accuracy and efficiency
[7] which otherwise involve time-consuming process. ML is now being used for the
classification of diagnostic images for better extraction of images from the large database.
Often, watermarking techniques are used for providing security of the diagnostic images
[8—16]. Recently, ML is combined with watermarking to improve the performance of
conventional watermarking techniques for the security of diagnostic images [7].

This chapter is ordered such that Section 2 presents review of machine learning. Section 3
provides a review on various ML approaches for classification of diagnostic images. Section 4

Machine Learning in Bio-Signal Analysis and Diagnostic Imaging. hitps://dei.org/10.1016/B978-0-12-816086-2.00011-4
2019 Elsevier Inc. All rights reserved, 273
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Real-Time Facial Recognition Using Deep M

e

Learning and Local Binary Patterns e

B. Venkata Kranthi and Surekha Borra

Abstract Today, surveillance is everywhere where the operators continuously
observe the video captured by the camera to identify the human/object for public
safety. Automated systems are being developed for real-time facial recognition as
it is highly difficult for the operators to track and identify in highly crowded areas.
The feature selection process is generally used to represent faces, and a machine
learning-based approach is used to classify the faces in face recognition. A variety
of poses, expressions and illumination conditions make the manual feature selection
process error-prone and computationally complex. This paper proposes a less com-
putationally complex real-time face recognition algorithm and system based on local
binary patterns and convolutional neural networks (CNNs). A modified version of
LENET is used instead for face recognition. The recognition accuracy of the proposed
method is tested on two publicly available datasets. A new database covering most
of the challenges like illumination and oriental variations, facial expressions, facial
details (goggles, beard and turban) and age factor is also developed. The proposed
architecture proved accurate up to 97.5% in offline mode and an average accuracy of
96% in the real-time recognition process. In the real-time process, frame reading and
frame processing are done in two separate threads to improve the frame rate from 28
to 38 FPS.

Keywords Face recognition - Deep learning - Real-time system + Face detection
LBP - Computer vision
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Chapter 2 | @ :
Social Networking in Web Based Movie G
Recommendation System

Nabanita Das, Surekha Borra, Nilanjan Dey and Samarjeet Borah

Abstract Movie Recommendations Systems are a common practice by most of the
online stores today. The web based movie recommendation systems makes predic-
tions about the responses of the users based on their search history or known prefer-
ences. Recommendation of items is usually done based on the properties or content
of the item or collaboration of the user’s ratings, and by using intelligent algorithms
that include classification or clustering techniques. Accurate prediction of what the
customer may likely to busy or the user my visit is of utmost important, as it ben-
efits both the service providers and customers. This chapter provides the evolution,
fundamental concepts, classification, traditional and novel models. requirements,
similarity measures, evaluation approaches, issues, challenges, impacts due to social
networking, and future of movie recommendation systems.

Keywords Recommendation systems + Content based filtering
Collaborative based filtering « Deep learning + Social networks + Web

2.1 Introduction

With the rapid growth in the Internet and related technologies, online movie stores
are gaining lot of interest. The online movie stores display movies without biasing
towards the popularity and sales figures. Further there is no shelf space limitation as
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Real-Time Facial Recognition Using Deep
Learning and Local Binary Patterns

B. Venkata Kranthi and Borra Surekha

Abstract Today, surveillance is everywhere where the operators continuously
observe the video captured by the camera to identify the human/object for public
safety. Automated systems are being developed for real-time facial recognition as
it is highly difficult for the operators to track and identify in highly crowded areas.
The feature selection process is generally used to represent faces, and a machine
learning-based approach is used to classify the faces in face recognition. A variety
of poses, expressions and illumination conditions make the manual feature selection
process error-prone and computationally complex. This paper proposes a less com-
putationally complex real-time face recognition algorithm and system based on local
binary patterns and convolutional neural networks (CNNs). A modified version of
LENET s used instead for face recognition. The recognition accuracy of the proposed
method is tested on two publicly available datasets. A new database covering most
of the challenges like illumination and oriental variations, facial expressions, facial
details (goggles, beard and turban) and age factor is also developed. The proposed
architecture proved accurate up to 97.5% in offline mode and an average accuracy of
96% in the real-time recognition process. In the real-time process, frame reading and
frame processing are done in two separate threads to improve the frame rate from 28
to 38 FPS.

Keywords Face recognition - Deep learning - Real-time system + Face detection
LBP - Computer vision
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Abstract— With the advent of VLSI and Digital Signal
Processing applications, hardware implementation of
various computational units is gaining importance. One
such most popular arithmetic unit is the multiplier.
Multiplication is needed in almost all signal processing
operations like FFT, DFT, DCT etc. Implementing
multipliers in software makes the multiplication process
slow and time consuming. By implementing multipliers as
a hardware unit, we can optimize area, power and speed
as per our requirements. There are many multiplier
variants available and one among them can be chosen
keeping in mind the design constraints. In this paper we
have compared the area, power and speed of various
multipliers highlighting their working principles, pros
and cons.

Keywords—multipliers, booth, array, Wallace, dadda

[.  INTRODUCTION

A multiplier is a digital circuit that performs
multiplication of two numbers. In the present study we
have considered numbers in binary representation. It is
one of the key hardware blocks in most high-performance
systems and digital such as FIR filters, microprocessors
and digital signal processors etc. [4] The multiplier plays
a vital role in various DSP applications such as digital
filtering, digital communications and spectral analysis.
Performance of computation of a DSP system is limited by
its multiplication performance and since multiplication
dominates the execution time of most DSP algorithms,
high-speed multiplier is much desired [3]. Multiplication
can be implemented using software or hardware. The
software implementation is done using micro-
programmed control unit. These are simple in structure
but are comparatively slow. Software implementation is
useful when results are predictable or are partially
known. The hardware implementation is done using
hardwired control unit. The control logic includes gates,
flip flops, decoders, etc. These have complex structure but
are faster and hence are used in high performance
systems. We discuss various hardware implementations
of multipliers in this paper. In section II the overview of

multiplication process is described. In section I1l, working
principles of Array, Wallace, Dadda and Booth multipliers
are described. Section IV summarizes the synthesis
results and simulation waveforms. Section V concludes
the paper.

II. MULTIPLICATION OPERATION

Multiplication involves three main steps:

1. Partial product generation: This step involves
generation of partial products from multiplicand
and multiplier. Figure 1 represents the partial
product generation. This stage makes use of
series of AND gates. The delay is negligible as all
the computation is done in parallel. The inputs to
the AND gate are binary operands we are using
for computation starting from LSB to MSB. Each
row is shifted by 1 bit towards the left.
(arasasaiazazaiao *hshsbshabsbzbibo). The partial
products form a matrix of n rows and 2n-1
columns.

alkh) &0 aShbD 4EM) a34R0 alBDY alkbD &R
aTRil 6&bl &L BMRD1 a38M1 0] alAbl aOEDL
af8hi abBb? HEh! ASK) a3%hd aMRR) a1k al0BhD
#7&id aREhY aSRh3  adRRI &M aMM 218M SRR
M 34 358D MMEDA aib D4 BlEDY  alEM
o7RhS  afBhS #5885 odBRS A3RBS AJRES A1BLS WIS

aT8hé i6BbE atBbE #4%36 a38b6 alBHE alShG  alEh6

aTkhT aBRR] SRR adhT @R alRhT alRET  A0ERT
Fig 1: Partial product generation

2. Partial product reduction: The second stage of
partial products reduction produces better
performance and convenient design of the
multiplier. In digital design many types of
multipliers like Array multipliers, Booth
multiplier, Dadda multiplier, Wallace Tree
multipliers with different speeds, areas, and
other configurations are used. The main aim is,
to achieve partial product accumulated by
successively reducing the number of bits of
information in each column using full adders or
half adders. By the application of the basic three-



International Conference on Applied Engineering Sciences and Management

ICAEM-18

Survey on Energy Harvesting Systems for
Underwater Devices

SAHANA SALAGARE!

Asst. Prof. Dept. of ECE
K.S. Institute of Technology
Bengaluru, India.

Abstract- Underwater wireless communications play an
important role in marine activities such as environmental
monitoring, underwater exploration, and scientific data
collection. Underwater wireless sensor node is such a device
which is used in various applications like oceanographic data
collection, pollution monitoring, offshore exploration,
disaster prevention, assisted mnavigation and tactical
surveillance applications. Though underwater communication
provides enormous information about environmental
conditions but it faces many technical issues and research
challenges like large propagation delay, low bandwidth and
dynamic nature of the work. Apart from all these issues
energy is the main concern as the batteries used to power up
the sensor nodes are difficult to recharge and replace in
aquatic environment. So designing energy efficient UWSN is
challenging. In this paper we present the literature survey on
existing energy harvesting system for the UWSN.

Keywords - UWSN [underwater Wireless sensor node], Energy
Harvesting system, UWCD{underwater communication device]

1. INTRODUCTION

With the rapid developments in technology, underwater
communication has become a fast growing field, with broad
applications in commercial and mlitary water based systems.
The need for underwater wireless communication exists in
applications such as remote control in the off-shore oil
industry, pollution monitoring in environmental systems,
collection of scientific data from ocean-bottom stations,
disaster detection, early warning, national security and
defense (intrusion detection and underwater surveillance) as
well as new resource discovery. Thus, the research on new
underwater wireless communication techniques has played a
most important role in the exploration of oceans and other
aquatic environments. In contrast with terrestrial wireless
radio communication, the communication channels in
underwater wireless networks can be seriously affected by, the
marine environment, by noise, by limited bandwidth, power
resources and by the harsh underwater ambient conditions.
Hence. the underwater communication channel often exhibits
severe attenuation, multipath eftect. frequency dispersion and
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constrained bandwidth with minimal power resources, etc.
Hence the underwater communication channel are considered
as most complex and harsh channels in nature. Considering
all these challenges associated ~with  underwater
communication devices the energy required to power-up these
devices arc the main constraint since powering the batteries in
aquatic environment is difficult. The UWCD (Underwater
Communication Device) is active only when it has the
sufficient battery power, else the device will be inactive. So
designing energy efficient UWCD is challenging. However
many researchers have proposed some of the energy
harvesting systems to power these batteries.

This paper gives detailed survey on existing energy
harvesting  systems to power-up the underwater
communication devices.

11 Literature Survey:

“Estimation of Solar Energy Harvested for Autonomous
Jellyfish Vehicles (AJVs)” In this paper, researcher analyzed
the applicability of solar cells as a power source for medusa-
inspired biomimetic vehicles. Since these vehicles will be
operating under ocean water and may need to dive at various
depths, a systematic investigation was conducted to determine
the variation of output power as a function of depth and salinity
levels. They modeled solar energy harvested by flexible
amorphous solar cell coated jellyfish vehicles by considering
the variables bell diameter, turbidity, depth, and fineness ratio.
Low fineness ratio shapes were found to be better for solar
energy powered vehicles. Study of three representative species,
Aurelia aurita (AA), Mastigias sp., and Cyaneacapillata
indicates that harvested power was proportional to bell
diameter. Optimum power can be harvested by tilting the
vehicle axis to face refracted sunrays. Depending on a
swimming pattern, power harvested in charging mode and in
propulsion mode could vary significantly. But this model
indicates that, under some circum-stances, amorphous silicon
solar cell may be a cost-effective way 10 power autonomous
underwater vehicles (AUVs) operating in  shallow-water

conditions with large lateral travel distances [ 1]
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Abstract— We live in the age of technological advancement.
Developnients in science and technology are altering the way
people Tive. However, road safety is still a concern in today’s
world. Millions of people die every year due to road accidents,
which may be caused by distraction of driver, over-speeding,
drunken driving, not following the traffic rules or misjudging the

' situation. We nim to reduce this problem to some extent by

“v introduecing Artificial Intelligence and providing partial
automation into vehicles. There is an automatic braking system
which puts brakes when the vehicle deteets any obstacle that may
cause accidents. The vehicle can also udjust its own speed based
on the speed of vehicles in front of it. A GSM/GPS module is used
to alert about the accident occurred and its location to the
emergency contact. Adding feutures to the vehicle males it mare
dependent on fossil fuels, [Mence to support sustainable
development we introduce solur powering of the vehicle. The
vehicle runs on solar energy, which is abundant in nature and a
clean alternative for non-renewable resources like conl and
petroleum. The vehicle can utilize electrical energy in absence of
solar energy.

Keywords—Artificial  Intelligence, Automatic Breaking
System, Adaptive Cruise Control, Accident alert, Renewable

Energy

L INTRODUCTION :

" . Due to high population growth, traflic congestion is a
“* common problem in urban areas. Also, road salety is a major
concern. The number of deaths due lo road accidents is
staggeringly high. Most of these accidents occur due 10 poor
Judgment in driving. distraction, and over-speeding or by
simply not following the lane discipline. Dealing about how
the vehicle will interpret the surrounding is very important .
There is a need of vehicular system which can act accordingly
and provide more safety. The Vehicle-to-Infrastructure
Communication provides communication between vehicle and
infrastructure through which vehicle getsidea about the current
environment. With the help of proper inter-vehicle gap
between two vehicles the vehicle to vehicle communication
can be maintained[1].An assistance to driver is required to
avoid collisions between vehicles which can be achieved by
using ultrasonic sensors to measure dislance between the
sensor and the target objects[2].The obstacle avoidance
prototype which uses sonar to scan the surrounding area has
disadvantage of depending on the distance of object which
makes the robot turn instead of taking width also into
consideration |3].An automatic collision eontrol built with

image processing ond artificial intelligence  [ollows lane
driving al a constant speed of 30kmph with accident
prevention gives more accurate resuts[4].According to R:
Krauss, a system wilh combination of Raspberry pi and
Arduino creates a real-time [eedback. control system that ure
connected using a USB cable for serial communication limils
the digital control frequency to 100-150 Hz[3]. The system
using two photoelectric distance  measurement  sensors,
hydraulic cireuit helps 1o reduce the close impact potential
accident up to 10m[6]. The proposcd system with RF
transmitter and GP’S can be used to identily accident occurred
has a disadvantage of using EEPROM Lo slore the mobile
numbers which consumes more power|7].

The proliferating economic growth and energy consumption
intensification are leading 1 ever-growing demand for energy.
This problem is worsened by the steady depletion of fossil
fuels such as natural gas, oil and coal. Burning these fossil
luels has increased the amount of loxic. gases in the
almosphere leading o extreme weather patterns. There is o
need for utilizing the natural resources such as solar and wind
energy to meet the requirements of energy. A solar powered
electric vehicle is used to reduce the Green-house elfect using
inbuilt solar panels. thereby encouraging pollution less
transportation with minimal cost [8].

By implementing Al in driving, many accidents can be
avoided. In this paper the main focus is to implement an
electronic  sensor network using  ultrasonic  sensor for

“measuring (he distance between vehicle for stopping the

vehiele when obstacle is too near and thereby varying speed
accordingly.

I METHODOLOGY

A. System Block Diagrem
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Abstract—Over the last thirty years’ eomposite materials,
plastics and ceramics have been the dominant emerging
materials. The volume and number of applications of
composite materials have grown steadily, penetrating and
conquering mew markets relentlessly. This paper deals with the
hybrid composite material made up of Hemp and E-glass fibers
which are fabricated by hand layup and vacuum bagging
technique wsing Lapox L12 epoxy and K6 hardener. The
properties of the hybrid composites are determined by tensile
test, flexural test, hardness test and are evaluated
experimentally according to ASTM standards. The result
shows that the hybrid composites prepared by Hemp and E-
glass with vacuum bagging technique has better tensile and
flexural strength as compared to hand layup technique. The
microstructure of the hybrid composite material has been
analyzed using SEM.

Keywords—E-glass, Hemp, Hand layup, Vacuum bagging,
Epoxy, Lapox L12.

I. INTRODUCTION

A composite material is a combination of two or more
than two different materials having different properties [1].
The combination of materials having different properties
would give results having superior than the properties of the
individual components when used particularly [2].
Composites are made up of reinforcements and to hold
reinforcements matrix material is used. Generally, the
reinforcement will be in the form of fiber and matrix would
be resin for fiber reinforced polymer composites [3-4].

The use of composite materials has increased and has
come into light because of their higher strength and also
having high stiffness value, having low density compared to
the metallic parts. The composite materials allow to reduce
the weight of processed part. The reinforcement agents
which are fibers provide the strength and makes composite
material hard [5-6].

Krishnamurthy. N
Professor & Head, Department of Mechanical Engineering)
Vijaya Vitala Institute of Technology
Bengaluru, India

Natural fiber reinforced composite materials are
considered as one of the new class of engineering materials.
Interest in this area is rapidly growing both in terms of their
industrial applications and fundamental research as they are
renewable, cheap, completely or partially recyclable, and
biodegradable. [7]. Glass Fiber Reinforced Polymers (GFRP)
is a fiber reinforced polymer made of a plastic matrix
reinforced by fine fibers of glass. Fiber glass is a lightweight,
strong, and robust material used.

E-glass is known in the industry as a general-purpose
fiber for its strength and eleétrical resistance, [8-9] It is the
most commonly used fiber, in the fiber reinforced polymer
composite industry. Composite materials reinforced with
natural fibers, such as flax, hemp, kenaf and jute, are gaining
increasing importance in automotive, aerospace, packaging
and other industrial applications [10].

This work was intended to develop hybrid composite
material from different production techniques such as Hand
layup technique and Vacuum bagging technique. made of a
plastic matrix reinforced by fine fibers of glass. The
synthetic fiber E —glass and natural fiber hemp are used to
develop the hybrid composite material with epoxy resin.
Different mechanical tests like tensile, flexural, hardness test
and SEM analysis were conducted and results were analyzed.

II. EXPERIMENTAL DETAILS

A. Hybrid composite material fabrication

1) Hand layup technique

Hand lay-up is the oldest but still widely used fabrication
technique employed in the reinforced plastics industry. A
large variety of products can be fabricated with this method
reaching from smallest parts to large coverings or even sports
boats. It is shown in fig. 1.
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Abstract—The losses in the last stages of low pressure (LP)
steam turbines are difficult to estimate. Two types of losses
have to be considered in the last stages: aerodynamic losses due
to the interaction between the fluid and the wall boundaries
and thermodynamic losses occurring during the phase change.
The aim of this work is to estimate the losses in blade profile
through an LP steam turbine rotor. The performance of steam
turbine blade is related to many factors. One of the important
factors is the degradation and change in turbine blade profile
after many hours of operation. This leads to increase in flow
losses and hence reduction in overall turbine efficiency. The
performance of turbine blade can be predicted and improved
by using Computational Fluid Dynamics (CFD).

Keywords—CFD, Constant blade, Steam turbine, Taper
blade.

[. INTRODUCTION

In the power generation industry gas turbines and steam
turbines are widely used for generating power. These
industrial machines are capable of producing power in
hundreds of megawatts. The efficiency of a turbine is largely
dependent on its aerodynamic performance. Hence, the
design of blade profiles for nozzles and rotors are
continuously improved over the decades to achieve better
overall efficiency for the turbine,

Currently over 35% of electrical energy demands are
generated by steam turbine. Considering, the vast amount of
fuel associated with this, it is importance that the steam
turbines are running at their highest possible efficiencies.
Any improvement in efficiency will result in a considerable
amount of saving and it is anticipated that a single
percentage change in steam plant efficiencies will result in an
annual saving. The overall efficiency of a power plant is
directly dependent on the turbine entry temperature and the
back pressure, therefore it is important to realize that for a
given main steam condition and back pressure, the overall
plant efficiency can be improved by increasing the efficiency
of the individual plant components. The steam turbine is one
of the key components because it is the steam turbine that

lb‘t
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converts the thermal energy of the steam into rotational
kinetic energy, which in turn, drives the generator shaft. It is
therefore very important to keep the steam flow energy
losses at a low level as possible. Research work aimed at
reducing the aerodynamics and wetness losses and hence
improving the steam turbine efficiency has attracted great
deals of attention in recent years. Although the majority of
the research work is directly’ relevant to steam turbine
manufacturers, the tools developed can also be used by steam
turbine operator to predict and improve the steam turbine
efficiency.

The key in reducing the flow energy losses is the
understanding of the steam flow behavior inside the steam
turbine. Considerable experimental work has been performed
in studying the flow. In parallel with this, due to the
limitation of experimental measurement and to aid in
interpreting experimental results, Computational Fluid
Dynamics (CFD) analysis is used. In CFD, the relevant fluid
flow governing equations are solved numerically using
digital computer and applied to flow inside the turbine blade
TOWS.

A. Problem statement

Steam turbine cascade analysis is usually conducted with
the compliment of steam; instead air is being use as the
analysis medium. Current setup for cascade analysis involves
2types of blade vanes used in the high-pressure stage of a
Rateau steam turbine. These blades have a 2-D cross-section
without twist and are used in multiple stages keeping similar
blade profiles. The purpose of the nozzles is to accelerate and
guide the flow into the next stage of rotors. Since a steam
turbine can spend a considerable amount of time operating at
off-design conditions, the mass flow in the turbine and the
rotors’ speed varies. Hence, the flow entering each stage of
nozzles and rotors is inclined at an incident angle. Current
analysis blades are made with taper & constant cross section.
In both cases Taper & constant blade profiles flow path will
be analyzed in CFD software & also report shall be
compared with analytically for constant section profile.
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Abstract—In this present investigation efforts are made to
study the tensile strength and hardness of heat treated A12024
composites SiC particulates reinforced. The vortex method of
stir casting was employed, in which the reinforcements were
introduced into the vortex created by the molten metal by
means of mechanical stirrer. Castings were machined to the
ASTM standards on a highly sophisticated lathe. The degree of
improvement of tensile strength and hardness characteristics
of MMCs is strongly dependent on the kind of reinforcement.
An improved tensile strength and hardness characteristic
occurs on reinforced compared to Unreinforced MMCs alloys.

Keywords—SiC particulates, Al 2024 alloy composite, tensile
strength and hardness.

I. INTRODUCTION

During the past few years, the global economy has been
exerting an increasing demand for novel processes, new
products and innovative technologies to resolve
sustainability issues [1] Materials design has shifted
emphasis to pursue light weight, environment friendliness,
low cost, quality and performance [2-4]. Modern composite
materials constitute a significant proportion of the engineered
materials. Though many desirable mechanical properties are
generally obtained with the fiber reinforcement, these
composites exhibit anisotropic behavior and are not easily
producible by conventional techniques [5]. The need for
advanced engineering materials in the areas of aerospace and
automotive industries had led to a rapid development of
metal matrix composites (MMC) [8]. Metal-matrix
composites (MMCs) have been attracting growing interest
[6-8]. Metal Matrix Composites (MMCs) reinforced with
ceramic particulate offer significant performance advantages
over pure metals and alloys [9].

Metal Matrix Composites are fabricated with help of
infroducing ceramic/ reinforcement particles in the matrix of
any metal. In common words these particles increase the
properties likg abrasive, hardness, wear resistance, stiffness,
strength to weight ratio and many thermal properties [10].
For applications in the automotive, transportation,
construction, and leisure industries, affordable cost is also an
essential factor. Apart from the emerging economical
processing techniques that combine quality and ease of
operations [11].

l'st
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The cost-effective processing of composite materials is,
therefore, an essential element for expanding their
applications. The increasing demand for lightweight and high
performance materials is likely to increase the need for
Aluminum matrix composites [12]. Therefore, Aluminium-
matrix composites have been used in aircraft, automobile and
other transport vehicles successfully such as engine piston,
brake drums and electronic packaging and so forth, and
further application is expected with development of low-cost
processing methods [13].

The availability of a wide wvariety of reinforcing
materials and the development of new processing techniques
like ultrasonic assisted casting, powder metallurgy, high
energy ball milling, friction stir casting is recently being used
for the production of Aluminum matrix composites [14].
Based on the stated potential benefits of MMCs, this paper
discusses the effect of different weight percentages of
reinforcement materials on the mechanical behavior of the
Aluminium based MMCs.

The main objective of this work is to develop Al (2024)/
silicon carbide particulate metal matrix composites. Where
different weight percentages of silicon carbide is used as
reinforcement material & Al 2024 is used as matrix material.
Specimens are prepared by using liquid route metallurgy
technique. Improvement of mechanical properties is done by
heat treatment process. Test specimens are prepared to
evaluate tensile and hardness characteristics.

1. EXPERIMENTAL DETAILS
Following steps are carried out in our experimental work:

1. Material selection

2. Composite preparation
3. Heat treatment

4. Micro structural studies

5. Testing

A. Material selection

The Al 2024 alloy (matrix material), SiC 30-40 pm size
particles (reinforcement) are used for fabrication of MMCs.
The chemical composition of A12024 is given in the Table 1,
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Abstract— With the development of shrewd tool and social media, the information bulk on Internet has

grown with high velocity. As a critical component of image processing, person identification has come to be
one of the international famous research fields. In current years, the dominant ability with feature learning
and transfer learning of Neural Network has obtained mounting interest in the network, as a consequence
making a series of essential breakthroughs in person identification. So it is an enormous survey that how to
relate neural network to individual identification for better efficiency in feature extractors and classifiers.
First the paper brought the simple idea of person identification by means of neural network. Finally, it

combed the contemporary studies, achievements and intelligence of people identification, summarizing the

critical development and discussing the destiny directions.
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