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ABSTRACT
Our vision reduced in eye due to the presence of Retinal diseases like Exudates (diabetic Retinopathy), Micro aneurysms, and Blood vessel
damage. This project mainly concentrates on the symptoms of heart, lung, liver and kidney problems identification using Retinal fundus
images. Our proposed work shows that how optic disk elimination and follower the symptom detection. Optic disk is one of the parts which
consist of intersection of blood vessels and it also has same characteristics of exudates like yellow color, intensity and contrast. Distinguish
the exudates and optic disk is critical one. So only first eliminate the optic disk and follower that exudates detection .This detection method
very favorably with existing and promise deployment of these systems. Micro aneurysms are the initial stage of exudates.
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Infection Blood flow in the microvasculature plays a pivotal role in determining the outcome of injury and
repair in inflamed tissue. Real-time observation of the kidney microvasculature, including the glomerular
capillary tufts, is extremely difficult because of the methodological limitations of currently available
microscope optics. In the present study, we attempted to analyze hemodynamic events that occurred in
vivo during microvascular regeneration following destruction of the glomerular capillary tuft, functionally
and quantitatively by the use of a real-time confocal laser-scanning microscope (CLSM) system [1]. Blood
flow in the microvasculature plays a pivotal role in determining the fate of injury and repair of inflamed
tissue. Direct observation of the hemodynamic events occurring in the microcirculation under physiological
conditions would allow us to deepen our understanding of the precise mechanisms by which inflammation
occurs in the microvasculature. Real-time observation of the kidney microvasculature, including the
glomerular capillary tuft, however, is extremely difficult because of the methodological limitations of
currently available microscope optics. One strategy to observe the glomerular microvasculature in the rat
has been performed using hydronephrotic kidneys. Although pathological changes in the blood vessels
caused by this better procedure are relatively minor, especially in rats, hydronephrosis is accompanied by
a marked decrease in kidney blood flow. To avoid nonphysiological effects of operative procedures, we
introduce an intravital real time confocal laser-scanning microscope (CLSM) system, in combination with
fluorescent tracer labeling. We report novel findings during hemodynamic changes in the anti-Thy-1
antibody-induced glomerular aneurysms by surveying with this new equipment. Anti-Thy-1.1 nephritis is a
good model for analyzing the hemodynamic changes of glomeruli during the course from destruction of
microvasculature to resolution of glomerular architecture [2]. The application of CLSM enables the
restitution of glomerular and periglomerular hemodynamics, following mesangial damage to be examined.
The human lungs are the organs of respiration in humans. Humans have two lungs, a right lung and a left
lung. The right lung consists of three lobes while the left lung is slightly smaller consisting of only two lobes
(the left lung has a "cardiac notch" allowing space for the heart within the chest). Together, the lungs
contain approximately 2,400 kilometers (1,500 mi) of airways and 300 to 500 million alveoli, having a
total surface area of about 70 square meters (750 sq ft) to 100 square metres (1076.39 sq ft) (8,4 x 8,4
m) in adults roughly the same area as one side of a tennis court. Furthermore, if all of the capillaries that
surround the alveoli were unwound and laid end to end, they would extend for about 992 kilometres (616
mi). The lungs together weigh approximately 2.3 kilograms, with the right lung weighing more than the left.
The pleural cavity is the potential space between the two serous membranes, (pleurae) of the lungs; the
parietal pleura, lining the inner wall of the thoracic cage, and the visceral pleura, lining the organs
themselves–the lungs. The respiratory system includes the conducting zone, which consists of all parts of
the airway that conducts air into the lungs.The parenchyma of the lung, only relates to the functional
alveolar tissue, but the term is often used to refer to all lung tissue, including the respiratory bronchioles,
alveolar ducts, terminal bronchioles, and all connecting tissues [3]. The trachea divides at a junction the
carina of trachea, to give a right bronchus and a left bronchus, and this is usually at the level of the fifth
thoracic vertebra. The conducting zone contains the trachea, the bronchi, the bronchioles, and the
terminal bronchioles.The respiratory system contains the respiratory bronchioles, the alveolar ducts, and
the alveoli. The conducting zone and the respiratory components, except the alveoli, are made up of
airways with gas exchange only taking place in the alveoli of the respiratory system. The conducting zone is
reinforced with cartilage in order to hold open the airways. Air is warmed to 37 °C (99 °F), humidified and
cleansed by the conduction zone; particles from the air being removed by the cilia which are located on the
walls of all the passageways[4]. The lungs are surrounded and protected by the rib cage shown in [Fig.1].
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Fig.1: Diagram of Lung
Fig.2: Retina with micro aneurysm formation
……………………………………………………………………………………………………………………

MATERIALS AND METHODS
MICROANEURSYM is a tiny area of blood protruding from an artery or vein in the back of eye. These
protrusions may open and leak blood into the retinal tissue surrounding it.The problems in Liver are
detected through Exudates formation in retina. The liver is a vital organ present in vertebrates and some
other animals. It has a wide range of functions, including detoxification, protein synthesis, and production
of biochemicals necessary for digestion. The liver is necessary for survival; there is currently no way to
compensate for the absence of liver function in the long term, although new liver dialysis techniques can
be used in the short term [5].This gland plays a major role in metabolism and has a number of functions in
the body, including glycogen storage, decomposition of red blood cells, plasma protein synthesis, hormone
production, and detoxification. It lies below the diaphragm in the abdominal-pelvic region of the abdomen.
It produces bile, an alkaline compound which aids in digestion via the emulsification of lipids. The liver's
highly specialized tissues regulate a wide variety of high-volume biochemical reactions, including the
synthesis and breakdown of small and complex molecules, many of which are necessary for normal vital
functions shown in [Fig. 2].

Blood flow left lobe liver tumor
The liver supports almost every organ in the body and is vital for survival. Because of its strategic location
and multidimensional functions, the liver is also prone to many diseases [6]. The most common include:
Infections such as hepatitis A, B, C, D, E, alcohol damage, fatty liver, cirrhosis, cancer, drug damage
(particularly by acetaminophen (paracetamol) and cancer drugs).Many diseases of the liver are
accompanied by jaundice caused by increased levels of bilirubin in the system[7]. The bilirubin results
from the breakup of the hemoglobin of dead red blood cells; normally, the liver removes bilirubin from the
blood and excretes it through bile.There are also many pediatric liver diseases including biliary atresia,
alpha-1 antitrypsin deficiency, alagille syndrome, progressive familial intrahepatic cholestasis, and
Langerhans cell histiocytosis, to name but a few.Diseases that interfere with liver function will lead to
derangement of these processes. However, the liver has a great capacity to regenerate and has a large
reserve capacity. In most cases, the liver only produces symptoms after extensive damage [8].Liver
diseases may be diagnosed by liver function tests, for example, by production of acute phase proteins
shown in [Fig. 3].

Fig.4: Retina with exudates formation

………………………………………………………………………………………………………………………

marked by the masses of white or yellowish layer in the posterior part of the fundus oculi, with deposit of
cholestrin and blood debris from retinal hemorrhage shown in [Fig. 4].
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Fig. 3: Diagram of liver
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Exudates Detection
Exudates are appeared as bright yellow-white deposits on the retina due to the leakage of blood from
abnormal vessels.Their shape and size will vary with different diseases according to the stages.The gray
scale image is first preprocessed uniformity before the morphological image processing is applied to
remove the blood vessels and identify the exudates region.The exudates are detected after removing the
border,optical disk and non- exudates area shown in [Fig. 5].

Fig.5: Exudates detection
……………………………………………………………………………………………………………………………
First the fundus images is first preprocessed to standardize its size 576x720 and the intensity of the gray
scale image is then adjusted.Morphological closing which consisted of dilate followed by erode is applied
to remove blood vessels. The dilate function expands the exudates area while the erode function removes
the blood vessels. The location of the optic disk is detected by the brightest point(s) on the gray scale
image.It is usually the maximum value and a circular mask is then created to cover it.The regions of
exudates are obtained after the removal of the circular border.Morphological closing is then applied to the
image.The dilate function is to fill the exudates while erode function is to expand their sizes.Nonexudates(dark features) are extracted from the gray scale image using function and are represented as
binary 1(white) after intensity inversion.AND logic is then applied in the images to detect the exudates.

Experimental Procedure -AND LOGIC
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AND logic is used to remove noise for the detection of exudates.Region with exudates are marked out
after applying column filter but this includes non-exudates such as hemorrhage and has to be removed as
noise.Then removing the non-exudates from the detected regions,the exudates can spots for
comparison.These areas (bright features) are represented by binary 0 and the non-exudates (dark
features)are rrepresented by binary 1 (white) shown in [Fig. 6] and the corresponding values are shown in
[Table 1].

Fig. 6: Exudates
……………………………………………………………………………………………………………………………
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Table 1: Threshold Values For Exudates

Microaneursym Detection
The gray scale image is first preprocessed uniformity before the morphological image processing is applied
to remove the blood vessels and exudates and identify the microaneurysm region.The microaneurysm are
detected after removing the border,optical disk and exudates area shown in [Fig. 7].

Fig. 7: Microaneurysm in retina
……………………………………………………………………………………………………………………………

Experimental Procedure:
First the fundus images are first preprocessed to standardize its size 576x720 and the intensity of the
gray scale image is then adjusted. Morphological closing which consisted of dilate followed by erode is
applied to remove blood vessels and microaneurysm. The dilate function expands the microaneurysm area
while the erode function removes the blood vessels and microaneurysm. The location of the optic disk is
detected by the brightest point(s) on the gray scale image.It is usually the maximum value and a circular
mask is then created to cover it.The regions of microaneurysm are obtained after the removal of the
circular border.Morphological closing is then applied to the image.The dilate function is to fill the
microaneurysm while erode function is to expand their sizes.Exudates(dark features) are extracted from
the gray scale image using function “im2bw”and are represented as binary 1(white) after intensity
inversion.AND logic is then applied in the images to detect the microaneurysm shown in [Fig. 8].

Experimental Procedure -AND LOGIC:
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AND logic is used to remove noise for the detection of microaneurysm.Region with microaneurysm are
marked out after applying column filter but this includes exudates such as hemorrhage and has to be
removed as noise.Then removing the exudates from the detected regions,the exudates can spots for
comparison.These areas (bright features) are represented by binary 0 and the non-exudates (dark
features)are rrepresented by binary 1 (white) shown in [Fig. 9] and the corresponding values are shown in
[Table 2].
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Fig. 8: block diagram for microaneurysm extraction
……………………………………………………………………………………………………………………………

Fig. 9: vessel segmentation and microaneurysm structure.
……………………………………………………………………………………………………………………………
Table 2:Threshold Values For Microaneurysm

Training Adaptive Neuro-fuzzy inference system using the ANFIS editor GUI
The acronym ANFIS derives its name from adaptive neuro-fuzzy inference system. Using a given
input/output data set, the toolbox function anfis constructs a fuzzy inference system (FIS) whose
membership function parameters are tuned (adjusted) using either a back propagation algorithm alone or
in combination with a least squares type of method. This adjustment allows your fuzzy systems to learn
from the data they are modeling shown in [Fig. 10].
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The input retinal image is taken and selected for green plane. Retinal vessels are extracted by contrast
limited adaptive histogram equalization and morphology and disease is thus observed. This helps
clinicians to determine clearly about the type of diseases and thus provide the necessary treatment shown
in [Fig. 11].
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Fig.10: Training Adaptive neuro-fuzzy inference system output
……………………………………………………………………………………………………………………………

RESULTS

Fig.11: Simulation output
……………………………………………………………………………………………………………………………

CONCLUSION
Biomedical image processing requires an integrated knowledge in mathematics, statistics,programming
and Biology. Different features of the fundus images namely Blood vessels , Exudates and
Microaneursyms are extracted using image processing techniques. The values obtained are essential as
they represent the image and are necessary in order to classify the images accurately.Based on the result
of the classsifier,this project has a sensitivity of 80% and specificity of 20%. It is able to achieve a fairly
accurate classification for mild and higher stages, but not for normal class resulting in a possible high
false alarm.This might be improved by fine tuning the threshold values used on the images and more
images could be used to improve the overall system.In this work, we learnt various techniques of image
processing and were able to extract the features namely blood vessels, exxudates and microaneursyms
and texture properties like area, energy, contrast, correlation and homogenity from the fundus images.
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