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Introduction
TDry eye syndrome causes a normal or abnormal person, 
who doesn't have enough quality of tears to lubricate and 
nourish the eye. The dry eye syndrome is necessary to 
monitor the eye disease in the early stage of diagnosis and 
provide a clear vision. The Dry eye is a chronic problem 
for older adults aged around 60-70 years. Blink of eyelids 
analyzes how the water levels present in the eye. However, 
when you open and close the eye, the tear is present in 
the eyelid. The Tears provide lubrication and reduce eye 
infection which leads to a clear vision of the particular 
object. The tears present in the inner corners of the eyelids 
are sufficiently enough then the eye-related disease is 
less. Moreover, the tear present in the eyelid is excess 
and frequently excess of a tear in the eye, it leads to a 
brain-related problem. Therefore, the dry eyes occur both 
in the inner eyelid and outer eyelid. The tear production 
diminishes with age, under various medical conditions or 
as more side effect. The Environmental condition such as 
wind and dry climates causes a decrease in tear film volume 
due to increased tear evaporation. The average level of tear 
production decreases or evaporates too quickly from the 
eyes, and it is the major symptoms of dry eye. The tears 
in the eye classified as oil, water and mucus respectively. 
The smooth oil layer helps to prevent evaporation of the 
water layer, while the much in layer spreads the tears on 
the surface of the dry eye. The tears evaporate quickly and 

do not spread over the cornea. The dry eyes occur when the 
water layer of tears is inadequate in its lipids. People with 
Tear eyes experience irritated, scratchy or burning eyes. 
The Advanced dry eyes damage the front surface of the 
eye-related disease and vision. Many treatments for dry 
restore and maintain average tears in dry eye syndrome. To 
minimize the dryness related discomfort and to maintain a 
healthy condition the fuzzy c means clustering algorithm 
applied to eye image for the patient who is suffering from 
eye problem.

The fuzzy c means clustering algorithm optimizes the eye 
image and clusters the image concerning true positive and 
true negative. The pixel with true positive indicates the 
level of dryness and pixel with true negative, the level of 
tears is excess. To maintain the water level average in both 
eyes certain precaution must be taken and prevent eye-
related disease. Moreover, the fuzzy c means clustering 
algorithm optimizes the dry eye in the early stages of 
diagnosis. The algorithm clusters the eye image for the 
position, velocity and dimension of each cluster present in 
the dry eye. The optimization algorithm predicts accurate 
analysis and water level present in both eyes of the patient 
suffering from dry eye syndrome.

Related Work
TThe analysis of meibomian gland area evaluates the 
luminance by enhancing the contrast also well defined, and 

The background includes the study area of the dry eye taken from 75 patients to analyze eye-related 
disease. This method suggested as earlier detection of eye detection and tries to diagnose the problem.   
Early detection of eye problem helps the patient to have a clear line of sight distance through fuzzy c 
means clustering algorithm. The tear film must be detected at an early stage to protect the person from 
death.  The tear film should be a monitor at the initial stage and diagnose by the unique technique, 
whether it may be the invasive or non-invasive method of dry detection. The invasive approach is the 
time-consuming process, and many disadvantages in this method arise in tear film detection. The non- 
invasive technique is not said to be a slow process. So the author proposed the novel approach of tear film 
detection by fuzzy c means clustering algorithm. The sample of eye images are taken and processed with 
fuzzy c means clustering algorithm and finds the intensity in both the eye. The accuracy analysis carried 
by fuzzy c indicates a clustering algorithm of 82% in its efficiency.
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the image noise s automatically reduced in this process of 
developing the software. Meanwhile, the meibomian gland 
area evaluates the treatment of dysfunction [1]. Glaucoma 
is a non-curable disease authorized by the people. 
Glaucoma can be detected on a cup to disc ratio using 
fuzzy c means clustering algorithm. The image captured 
identified from the colour whether the disease in early, 
moderate and severe. The condition detects at an early 
stage by the cup to disc ratio of fuzzy c means clustering 
algorithm [2]. Automatic detection of eye problem arises 
from the itching the eye from the ocular surface of the 
retinal region. The fluorescing liquid is dropped on the 
ocular surface from the lower eyelid to upper eyelid 
and locates the problem in the iris. The novel RANSAC 
method proposed to overcome the disease identified 
automatically [3]. Due to the increase in the fluorescent 
liquid cause’s damage in the ocular surface area and a 
decrease in the fluorescein liquid, the cost is very less. 
So there is the insulation of liquid level proposed by the 
author will not damage the ocular surface area. So there is 
a break up analyzed in the fluorescent level [4]. The non-
invasive tear film method proposed to identify the disease 
in the early stage. The process tested with the device, and 
it takes time with the prospective output for nearly two 
weeks. The major disadvantage in the proposed method. 
Some other technique needs to introduce and detect 
inevasible tear film break up time as the limiting factor [5]. 
Videokeratoscopy is a high-speed technique to analyze the 
dry problem in the early stage of the diagnostics method. 
The on the invasive process of haemostatic can e cured at 
the initial step. So the novel method is proposed to analyze 
the haemostatic in the first stage of tear film break up time 
[6]. Two unique way BU and BUT suggested to explain 
which method efficiently improves the result in dry eye 
monitoring the ocular surface area. The two methods 
concentrate on the lipid layers, which can e diagnosed 
at the early stage [7]. Experiments demonstrate the 
robustness of the proposed method, which outperforms to 
create tear film and provides accurate results in comparison 
with clinicians. The proposed method helps to promote its 
clinical use for diagnosis and treatment [8]. The proposed 
method is to train deep convolution neural network for 
automatically detecting the punctuate dots in the ocular 
surface. And then we obtain a value, called CNN-SPK 
value, which represents the coverage of punctuating dots 
to improve the efficiency of the dry eye diagnosis treatment 
[9]. Computer-aided detection s preferred for Dry eye 
diagnosis. The CAD techniques automatically diagnose 
the DED and focus on thermographic CAD systems. The 
CAD systems for DED thermograph found to be highly 
sensitive. Furthermore, the deep learning techniques re-
discussed to conventional machine learning techniques in 
dry eye detection [10].

Methodology
The computerized test introduced in a real-time situation 
is the cost-effective test but requires less processing time 
to show the accurate result about the disease present in the 

eye. The proposed method is the noninvasive method of 
dry eye detection using fuzzy c means clustering algorithm.  
Furthermore, without any computer or any other hardware 
devices is not necessary and at the same time, the problem 
related to dry eye is detected and it can be diagnosed at the 
early stage. In the existing method, the error ratio cannot 
be predictable at the early stage of diagnosis and time-
consuming process. The patient with dry eye syndrome 
has to wait for nearly 2 to 3 working days to get the result 
of the disease. But fuzzy c means algorithm, cluster the 
image for the pixel with true positive of true negative 
indicates the level of water or intensity present in the eye 
image. The future development in dry eye syndrome help 
the government to design a non-invasive method of dry 
eye disease with the low-cost compatible device using 
fuzzy c means clustering algorithm is proposed. Figure 1 
represents the proposed block diagram of dry eye detection 
using fuzzy c means algorithm used in the early stage of 
diagnostics. The input image (eye image) is the acquisition 
tool to be processed to analyze the tear film in the input 
itself. If the tear film is not analyzed in input, to converts 
the image RGB into luminance and chrominance value of 
the input black and white image. The input image (black 
and white) with the necessary values of the pixel represents 
the water level intensity. The pixel with 0 and 1 analyze 
the true positive or true negative processed via fuzzy c 
means clustering algorithm. The algorithm finds the pixel 
with particle logic value identify the tear film in the eye 
image.  The pixel with 0 should be label and unlabelled 
to detect the presence of tear film.  After segmented of 
eye image, it compares with linguistic with fuzzy logic. If 
both values are same, the tear is well delineated in fuzzy c 
means clustering algorithm.

Result and Discussion
From Figure 2 the exact block diagram representation is 
shown with a patient suffering from dry eye syndrome. 
At first, the input image is processed in image acquisition 
toolbox to overcome dry eye syndrome. Then the image 
is processed with YIQ to process black and white image. 
Afterword's segmentation of dry eye is analyzed and the 
variable is compared with linguistics variable achieves the 
best result of the comparison of required tear-film in the 
input stage of diagnostics (Table 1 and 2).

Figure 1. Proposed Block Diagram Of Tear Film Detection.
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Table 1: The statistical parameter represents the dry eye 
syndrome in the left eye.

S.No Cluster Size MEAN S.D Precision F 
measure

1 1ST 
CLUSTER 7.12 21.22 0.11 1.32

2 2ND 
CLUSTER 8.32 27.99 0.56 1.44

3 3RD 
CLUSTER 8.98 31.23 0.79 1.76

Table 2: The statistical parameter represents the dry eye 
syndrome in the right eye.

S.No Cluster Size MEAN S.D Precision F 
measure

1 1ST CLUSTER 9.14 30.21 2.22 1.89
2 2ND CLUSTER 10.32 32.78 3.22 1.92
3 3RD CLUSTER 11.72 37.89 4.12 2.11

Fuzzy output  
The fuzzy algorithm optimizes the search result through 
the pixel with the label and unlabeled data as shown in 
Figure 3. In figure 3, the fuzzy partition 3 cluster point to 
identify the water intensity level present in the image. The 
clustered point differentiates the level of optimization of 
dry image.

Deep segmented output

The fuzzy algorithm optimizes deep segmented search 
result through pixel with the label and unlabeled data as 
shown in Figure 4. In figure 4, the fuzzy optimization 
algorithm partitions the cluster point to identify the water 
intensity level present in the image. The clustered point 
differentiates the level of optimization of dry image. Here 
the water level is low then it identifies the type of disease. 
Moreover, if the water level is high it identifies the type 
of disease compared with low.  The disease identifies only 
with deep segmented images.

Working model 1 output

The algorithm optimizes the working model 1 result 
through supervised and unsupervised learning as shown 
in Figure 5. In figure 5, the fuzzy optimization algorithm 
partitions the cluster point to identify the water intensity 
level present in the image. The clustered point differentiates 
the level of optimization of dry image. Here, the water 
level is low then it identifies the type of disease. Moreover, 
if the water level is high it identifies the type of disease 
compared with low.  The disease identifies only with deep 
segmented images.

Working model 2 output

The algorithm optimizes the working model 1 result 
through supervised and unsupervised learning as shown 
in Figure 6. In figure 6, the fuzzy optimization algorithm 
partitions the cluster point to identify the water intensity 
level present in the image. The clustered point differentiates 
the level of optimization of dry image. Here, the water 
level is low then it identifies the type of disease. Moreover, 
if the water level is high it identifies the type of disease 
compared with low.  The disease identifies only with deep 
segmented images.

Figure 3. The Fuzzy C Means Clustering Algorithm of Eye 
Image.

Figure 4. The Fuzzy C Means Clustering Algorithm of Eye 
Image.

Figure 5. The Fuzzy C Means Clustering Algorithm of Eye 
Image.

Figure 2. Filtered Image.
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level present in the image. The clustered point differentiates 
the level of optimization of dry image. Here, the water 
level is low then it identifies the type of disease. Moreover, 
if the water level is high it identifies the type of disease 
compared with low.  The disease identifies only with deep 
segmented images (Figures 10-12).

Conclusion
The automatic detection of tear film developed will be 
tested on real-time data sets and provides a comprehensive 
evaluation using fuzzy c means clustering algorithm. The 
fuzzy c means clustering algorithm optimizes the eye image 
and finds the water level in both the eye and diagnosis 
in the early stages. The statistical parameter accuracy 
obtains about 85% of the true result without any error. 

Working model 3 output

The algorithm optimizes the working model 1 result 
through supervised and unsupervised learning as shown 
in Figure 7. In figure 7, the fuzzy optimization algorithm 
partitions the cluster point to identify the water intensity 
level present in the image. The clustered point differentiates 
the level of optimization of dry image. Here, the water 
level is low then it identifies the type of disease. Moreover, 
if the water level is high it identifies the type of disease 
compared with low.  The disease identifies only with deep 
segmented images.

Working model 4 output

The algorithm optimizes the working model 1 result 
through supervised and unsupervised learning as shown 
in Figure 8. In figure 8, the fuzzy optimization algorithm 
partitions the cluster point to identify the water intensity 
level present in the image. The clustered point differentiates 
the level of optimization of dry image. Here, the water 
level is low then it identifies the type of disease. Moreover, 
if the water level is high it identifies the type of disease 
compared with low.  The disease identifies only with deep 
segmented images.

Working model 5 output

The algorithm optimizes the working model 1 result 
through supervised and unsupervised learning as shown 
in Figure 9. In figure 9, the fuzzy optimization algorithm 
partitions the cluster point to identify the water intensity 

Figure 6. Fuzzy Clusters of Left Eye.

Figure 9. Fuzzy Cluster of Left Eye.

Figure 10. Right tears represents in terms of intensity.

Figure 11. Fuzzy Clusters of Left Eye Tears.

Figure 12. Fuzzy Clusters of Left and Right Eye Tears.

Figure 7. Fuzzy Clusters of Right Eye.

Figure 8. Fuzzy Cluster of 4 Iteration of Right Eye.
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The technique is clinically useful for the optometrists. The 
long term goal is to implement a non-invasive method to 
detect the stability of the tear film automatically. 
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