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Abstract
In wireless networks, mobile node frequently perfe handoff. The handoff may occur due to many
factors like signal strength, load balancing, nundfeeonnections, network status and frequencigaged etc. This
frequent handoff may disturb the services and eréaw milliseconds of interruption. This delay amgmber of
unwanted handoffs should be minimized for break fErformance. Increasing in packet loss rateshandy traffic
will initiate incorrect handoff. In this paper weoposed a numerical method to calculate the netwtatus for
avoiding unbeneficial handoffs and to eliminate anted traffic.

Keywords: Handoff, Delay, Neighbours Information, Multicagt, Monitoring Network Condition, Information
Exchange.

Introduction
Glaucoma is a chronic and irreversible  shown in Figure 1. Clinically, the diagnosis of Gdama
neurodegenerative disease in which the neuro-tetina can be done through measurement of CDR, defined as

nerve that connects the eye to the brain (optigg)es the ratio of the vertical height of the optic ctgpthe
progressively damaged and patients suffer fromonisi vertical height of the optic disc. An increment time
loss and blindness. Patients with early glaucomaato cupping of ONH corresponds to increased ganglidh ce
usually have any visual signs or symptoms. Progress death and hence CDR can be used to measure the
of the disease results in loss of peripheral visiom probability of developing the disease. A CDR ealbat
patients may complain of “tunnel vision” (being wnl is greater than 0.65 indicates high glaucoma risk
able to see centrally). Advanced glaucoma is aateti specialist (ophthalmologist, usually glaucoma spiest),
with total blindness. or using specialized expensive equipment such as th
According to World Health Organization, glaucoma is Heidelberg Retinal Tomography (HRT) system.
the second leading cause of blindness; it is resptm However, ONH assessment by an ophthalmologist is
for approximately 5.2 million cases of blindnes§%d. of subjective and availability of HRT is very limited
the total burden of world blindness) [1] and wiflext 60 because of the cost
million people by 2010 [2]. involved. Thus, there remains a lack of cost eifiect

The disease is mostly caused duedeased sensitive and precise method to screen for glaucéma
intraocular pressure (IOP) resulting from a malfiorc automatic CDR measurement system is in strong déman
or malformation of the eye’s drainage structurédefi using a cost effective method for fast, reliabled an
untreated, it would lead to degeneration of optcve efficient diagnosis of glaucoma. Ideally, the sgstean
and retinal fibers. Early diagnosis of glaucomabtigh make use of the 2D retinal fundus images obtaineah f
analysis of the neuro-retinal optic disc and cupsfiort, the fundus cameras, which are widely used nowathays
“optic disc/cup” or “disc/cup”) area is crucial. &h clinics.

damage caused is irreversible, but treatment,(e.qg.
lowering the intraocular or eye pressure) can preve
progression of the disease if detected early.Onthef
characteristic features of glaucoma atrophy is the
appearance of the Optic Nerve Head (ONH),
whichincludes cupping or excavation of the optiscdi
with loss of the neuro-retinal rim typically sees an
enlargement of the optic cup-to-disc ratio (CDR) as
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In order to calculate the CDR automatically, the
cup and disc boundaries are to be segmented. Many
approaches have been proposed in the past to segmen
the disc boundary and extract the optic disc reiom
the fundus images [4, 5]; however, cup segmentason
more challenging due to the interweavement of blood
vessels with the surrounding tissues around the aogh
very few approaches have been proposed [6].

Due to the complexity of the cup boundary, the
segmented cup is normally smoothened and an efiipse
is generated to better estimate the cup boundagyrdN
retinal Optic Cup Ellipse Optimization is criticad cup
estimation and thus the calculation of accurate CDR

Methodology
A. Neuro-Retinal Optic Disc and Cup boundary détect
and CDR calculation in Glaucoma Diagnosis

Clinically, Neuro-Retinal Optic Disc and €u
boundaries are measured in order to calculate R C
value. Figure 2 shows a simplified workflow of
computer-aided glaucoma diagnosis through cup-o-di
ratio measurement
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Figure 2. CDR calculation in Glaucoma Diagnosis

http: // www.ijesrt.com

ISSN: 2277-9655
Impact Factor: 1.852

RIO detectionRegion of Interest (ROI) localization
was performed in order to reduce the computational
requirements by only focusing on an appropriatéreg

Disc segmentation ¥he Neuro-retinal image is
processed in order to detect the disc boundarygusin
optimal color channel as determined by the color
histogram analysis and edge analysis

Disc boundary smoothing The disc boundary
detected from the above step may not represeridtoal
shape of the disc since the boundary can be affénte
large number of blood vessels entering the disc.
Therefore, ellipse fitting is performed to reshaghe
obtained disc boundary.

Cup segmentation As there are more amounts
of blood vessels and noises intersecting this regiod
also the transition between the cup and the rimftsn
not too
prominent as that of disc boundary, more robusgena
processing techniques are normally used to segthent
cup

Cup boundary smoothing After the cup boundary
has been detected, ellipse fitting is again empulote
eliminate some of the cup boundary’s sudden chaimges
curvature. Ellipse fitting becomes especially usafuen
portions of the blood vessels in the neuro-retinal
outside the cup are included within the detected
boundary. The CDR is consequentially obtained based
the height of detected cup and disc.

B. Ellipse Optimization (Fitting) for optic disc drcup

Ellipse fitting algorithm can beedlsto smooth
the disc and cup boundary. Ellipse fitting is usubhsed
on least square fitting algorithm which assumes tha
best-fit curve of a given type is the curve thas hiae
minimal sum of the deviations squared from a gidata
points (least square error).

B2AC Direct Least Square Fitting Algorithm)
[8] is chosen to fit the optic and cup over othepylar
ellipse fitting algorithms likeBookstein Algorithn{9],
Taubin Algorithm [10]. Instead of fitting general conics
or being computationally expensive, B2AC minimizes
the algebraic distance subject to a constraint, and
incorporates the ellipticity constraint into the
normalization factor. It is
ellipse-specific, so that effect of noise (oculdoda
vessel, hemorrhage, drusens, etc.) around the @& a
can be minimized while forming the ellipse. It calso
be easily solved naturally by a generalized eigstesy.

In B2AC, a quadratic constraintsit on the
parameters to avoid trivial and unwanted solutidrtse
goal of B2AC is to search a vector parameter which
contains the six coefficients of the standard fayfna
conic. Minimizing the sum of the squared algebraic
distanceDa, can be solved by considering rank-deficient
generalized eigenvalue system,
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DTDa ¥Ca (1)
whereD = [x1 X2 ... xn]Tis then x 6 design matrixfor
n data pointxi andC is theconstraint matrix
B2AC method further constrains the parameter veéetor
in such a way that it forces the conic to be aipsd
through imposing the equality constraint
dac — b2 €2
Wherea, b, c are the first three coefficients of the conic.
This quadratic constraint can be expressed in rgrim
aTCa=1
. The constrained ellipse fitting problem reduces
tominimize||Dal|2subjected to the constraiaTCa = 1
It is possible to rewrite eq. (1) as
Sa€a(3)
whereS is the scatter matripQTD and this system can
readily be solved by considering the generalized
eigenvectors of eq. (3). The solution of the eigstem
(eq. 3) gives six eigen-value-eigenvector p@irsui) but
by considering the minimizatiofiDa||2 subjected to the
constraint (2) would. yield only one solution, wihic
corresponds, by virtue of constraint, to an ellipse

Direct Ellipse-Specific Fitting

In order to fit ellipses specifically while retamg the
efficiency of solution of the linear least-squapeeblem
(2), we would like to constrain the parameter veetso
that the conic that it represents is forced to heldpse.
The appropriate constraint is well known, namehatt
the discriminantb2 - 4ac be negative. However, this
constrained problem is difficult to solve in gerers

the Kuhn-Tucker conditions [13] do not guarantee a
solution. In fact, we have not been able to locatg
reference regarding the minimization of a quadritim
subject to such a nonconvex inequality.

Although the imposition of thisequality
constraint is difficult in general, in this case have the
freedom to arbitrarily scale the parameters so vey m
simply incorporate the scaling into the constraamd
impose theequalityconstraint 4c- b2 = 1 [4]. This is a
guadratic constraint which may be expressed in the
matrix
FormaTCa=1 as
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Now, following Bookstein [1], themwrstrained
ellipse fitting problem reduces to
minimizing E = iDai2 subject to the constraint
aTCa = 1

where thedesign matrixD is defined as in the previous
section.
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Introducing the Lagrange multiplier | and differiaxing,
we arrive at the system of simultaneous equations

2D"Da — 24Ca =0

alCa=1 L (3)
This may be rewritten as the system
Sa=ACa
a'Ca=1 ... (4)

whereS s the scatter matriTD. This system is readily
solved by considering the generalized eigenvectdrs
(3). If (li, ui) solves (4), then so does, (inui) for any m
and from (4) we can find the value of & m iTi2u Cu
=1, giving,

T _[1

S . R R
! \l‘ quCu, 1H‘I.IJISLI_,

¥

Finally, setting & uiii = m solves (4).

We note that the solution of the eigensystem (4@gBix
eigenvalue- eigenvector pairs, {li). Each of these pairs
gives rise to a local minimum if the term under the
square root of (9) is positive. In gener8lis positive
definite, so the denominator Su | Ti is positive for all

ui. Therefore, the square root existsiif>l 0, so any
solutions to (6) must have positive generalized
eigenvalues. Now we show that the minimization of
iDai2 subject to 4c- b2 = 1 yields exactly one solution,
which corresponds, by virtue of the

constraint, to an ellipse [11]. For the demonstratiwve
will require Lemma 1.

Image Analysis

To evaluate the performance of our approach,
we obtained 30 patients’ Neuro-retinal images fr&ye
Research Institute. The cup-to-disc ratio (CDR)dach
neuro-retinal image was provided by ophthalmologist
using stereographic viewers and was used as “ground
truth” against which the performance of our propbse
method was evaluated. We compared our method’'s
performance with HRT results which uses B2AC withou
convex hull for cup ellipse fitting. The following steps
were performed to calculate the CDR value.
RIO detection: Region of Interest (ROI) localization was
performed in order to reduce the computational
requirements by only focusing on an appropriatéreg
Disc segmentation: Variational level-set algorithm
was performed on the Neuro-retinal image in order t
detect the disc boundary using optimal color chhase
determined by the color histogram analysis and edge
analysis. This algorithm was chosen to avoid shocks
during level-set process by the fact that it introgd an
energy term to keep evolving level-set functiorseldo a
signed distance function. In this way, we avoiders
in segmentation due to shocks and discontinuitiem f
the re-initialization process.
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Figure 4. (a) Cup region pixel set detected by levset
method; (b) Feature points selected, to feed ellipditting;
(c) ellipse optimization by direct ellipse fittingmethod

Disc boundary smoothing: B2AC ellipse fitting was
performed to reshape the obtained disc boundary.

Cup segmentation: An approach (Threshold -
initialization based level-set), different from ttdisc
segmentation method used above, was used for fhe cu
segmentation. In threshold-initialization-basedeleset
method, the green channel of the extracted opsic @as
processed using histogram analysis to determine a
threshold value, which segments out the pixels
corresponding to the top 1/3 of the grayscale sitgn
was used to define the initial contour in the ROI.

Cup boundary smoothing — Different from the ARGALI
system which feeds all boundary points to B2A@; th
New Neuro-Retinal Optic Cup Ellipse Optimization
algorithm used only those feature point selectetesal
B2AC. This eliminated the effect of the unwanteden
points.

Experiment and Result

The developed algorithm is tested on @0dtis
images obtained from patients. The CDR valuesafor
these images have been calculated by the developed
algorithm and they are listed in Table. In the ¢ablthe
first column shows the subject Number, the second
column indicates the CDR calculated by the present
algorithm and the third column gives the value &FC
specified by the clinical methods

The Normal cup to disc ratio range igir6.1 to
0.3. If the cup to disc ratio exceeds 0.3 themdiidates
the abnormal condition that is the presence ofaglena.
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Using the results obtained by our method, we cadipt
whether glaucoma is present or not.

IMAGE |CDR BY NEW | CDR BY CLINICAL

ALGORITHM METHOD
IM 0.232128 0.18
IM1 0.625568 0.58
IM2 0.648103 0.60
IM3 0.48881¢ 0.4z
IM4 0.782137 0.72
IM5 0.506320 0.45
IM6 0.832979 0.78
IM7 0.632959 0.58
IM8 0.897087 0.84
IM9 0.632128 0.58
IM10 0.616708 0.55
IM11 0.648103 0.56
IM12 0.388814 0.30
IM13 0.912137 0.82
IM14 0.506320 0.42
IM15 0.832979 0.75
IM16 0.432959 0.36
IM17 0.897087 0.81
IM 18 0.232128 0.16
IM19 0.325568 0.28
IM20 0.648103 0.58
IM21 0.488814 0.42
IM22 0.782137 0.72
IM23 0.506320 0.45
IM24 0.832979 0.75
IM25 0.632959 0.55
Conclusion

The cup to disc (CDR) ratio is an imtpat
indicator of the risk of the presence of glaucomaamn
individual. In this paper, we have presented a pn:tio
calculate the CDR from fundus images using
segmentation of optic disc and the segmentatiooptt
cup. After obtaining the contours, an ellipse ffigtistep is
introduced to smooth the obtained results. To datex
the performance of our approach, 45 retinal images
processed and their CDR is calculated. We haveraita
the results for 26 images. The images that arizedilas
database are obtained from Sarvate Eye Hospitrs&5a
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