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ABSTRACT

Diabetic retinopathy (DR) is a common diabetic complication that affect eye causing damage
to the blood vessels in the retina. Chronic hyperglycemia, which may be due to diabetes type 1
or type 2.LabVIEW software play as major role in predicting the diabetic retinopathy at
different stages. The real time image of the affected eye is acquired using Vision Acquisition
tool in LabVIEW and then it is processed using Vision assistant tool. 1oT technology is used
for sending the output result to the corresponding end client. Image processing and loT, both
are implemented using LabVIEW. This innovative solution leverages LabVIEW software to
predict diabetic retinopathy by acquiring real-time images of the affected eye and processing
them using LabVIEW's Vision Acquisition and Vision Assistant tools. IoT technology enables
the transmission of results to end clients efficiently. Additionally, the integration of
temperature monitoring allows for the detection of abnormal conditions, with a responsive
mechanism employing a Peltier crystal to cool the eye if necessary. The aim is to swiftly and
accurately classify patients' diabetic retinopathy status, crucial for timely intervention to
prevent vision loss. Hardware implementation using LabVIEW and the design of specialized
eyeglasses further enhance patient comfort and care by reducing eye irritation and pain.
Keywords: LabVIEW, Chronic Hyperglycemia, Vision Acquisition.

1 Introduction

Diabetic retinopathy is a progressive eye condition resulting from damage to the blood vessels
in the retina due to long-term diabetes. Elevated blood sugar levels can lead to weakened or
blocked vessels, impacting vision. Early detection through regular eye exams is essential for
effective management and prevention of vision loss. Various treatment options exist, ranging
from lifestyle changes to surgical interventions, depending on the severity of the condition.
Diabetic retinopathy is a complication of diabetes that affects the eyes. It occurs when high
blood sugar levels damage the blood vessels in the retina, leading to vision problems or even
blindness. Regular eye exams are crucial for early detection and management. The world's
projected blind population will reach 40 million by 2025.People with diabetes are prone to an
eye disease called “Diabetic retinopathy”. Diabetic retinopathy is considered as a deadly eye
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condition as it can cause a loss of vision and blindness in people who have diabetes. The very
high blood sugar levels cause significant damage to the blood vessels in the retina.

Blood vessels in the eye begin to leak fluid causing the macula to swell or thicken, preventing
blood from passing through. Sometimes, there is an abnormal growth of new blood vessels on
the retina. All of the mentioned conditions can cause permanent loss of vision. Diabetic
retinopathy doesn’t show up with symptoms at first but eventually can worsen things up by
causing vision loss. Diagnosing at an early stage can help oneself save their vision. One might
not experience symptoms in the early stages of diabetic retinopathy. It might cause trouble
reading or seeing faraway object.

Mild NPDR

The first of the diabetic retinopathy stages is characterized by a balloon-like swelling in certain
areas of the blood vessels in the retina called microaneurysms. This stage rarely affects vision
or needs treatment, but it does signal diabetes damage has occurred and an increased risk of
disease progression.

Moderate NPDR

The next diabetic retinopathy stage is characterized by damage to some of the blood vessels in
the retina, resulting in leakage of blood and fluid into the retina tissue. This fluid can cause a
loss of vision. When moderate diabetic retinopathy is detected, providers may refer patients to
appropriate specialists, such as ophthalmology or endocrinology, as needed. Providers should
work with patients to adjust their diet and blood sugar control regimens to slow the progress of
the disease. Patients should continue to have retinal screenings to monitor eye health.

Severe NPDR

If there is continued inadequate control of diabetes, more blood vessels are damaged and
blocked with even more leakage of blood and fluid into the retina, resulting in a much greater
impact on vision.

In cases of severe non proliferative diabetic retinopathy, a timely referral to a retinal specialist
is recommended. The patients should be monitored every 3 to 4 months and work with an
endocrinologist or primary care provider on diabetes management.

Proliferative diabetic retinopathy

The most severe stage of Diabetic Retinopathy is Proliferative Diabetic Retinopathy. There is
extensive damage to the eye’s blood vessels and worsening circulation inside the eye.

Patients with proliferative diabetic retinopathy require immediate referral to a retina specialist
for further examination and treatment. The patient may require injections of anti-VEGF drugs
to stop the formation of new blood vessels. Laser treatments can be used to shrink abnormal
vessels and reduce leaking. In some cases, a surgical vitrectomy to remove abnormal vessels
and scarring may be appropriate.
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Hemorrhage

Hemorrhage refers to the abnormal, excessive bleeding from blood vessels. In the context of
diabetic retinopathy, hemorrhage often occurs due to the fragility of new blood vessels that
form in the proliferative stage. Treatment may involve laser therapy or other interventions to
address the underlying cause and prevent further bleeding.

1.1 LabVIEW

LabVIEW is a graphical programming language commonly used for data acquisition,
instrument control, and industrial automation. It allows users to develop applications by
connecting virtual instruments and functions with graphical wires. It's widely used in research,
engineering, and versatility in designing complex systems. Here's a detailed overview:

1. Graphical Programming

LabVIEW uses a graphical programming language called G (Graphical Programming
Language), where users create programs by connecting various icons, or nodes, together to
form a block diagram. This visual approach simplifies programming, making it accessible to
both engineers and scientists without extensive coding experience.

2. Virtual Instruments (VI5s)

In LabVIEW, programs are called Virtual Instruments (VIs). It consist of two main parts: the
front panel and the block diagram. The front panel is the user interface, where controls (inputs)
and indicators (outputs) are placed, while the block diagram contains the graphical code that
defines the VI's functionality.

3. Dataflow Programming

LabVIEW follows a dataflow programming model, where execution is determined by the flow
of data through the nodes.

4. Modular Programming

LabVIEW promotes modular programming practices, allowing developers to create reusable
code modules called subVIs. SubVIs encapsulate functionality, promoting code reuse,
simplifying debugging, and enhancing maintainability.

5. Hardware Integration

LabVIEW provides extensive support for interfacing with hardware devices such as data
acquisition devices, instruments (oscilloscopes, multimeters, etc.), and industrial control
systems. Through drivers and APIs, LabVIEW can communicate with a wide range of
hardware devices from various manufacturers.

6. Signal Processing and Analysis

LabVIEW includes a rich set of built-in functions and libraries for signal processing, analysis,
and visualization. Users can perform tasks such as filtering, Fourier analysis, spectral analysis,
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and more, directly within the LabVIEW environment.
7. Real-Time and FPGA Programming

LabVIEW supports real-time and FPGA (Field-Programmable Gate Array) programming for
applications requiring deterministic timing or high-speed processing. Real-Time modules
enable the development of applications with guaranteed timing behavior, while FPGA modules
allow users to program hardware for custom data processing tasks.

8. Application Areas

LabVIEW finds applications in a wide range of industries including automotive,
biotechnology, manufacturing, research, and education.
Overall, LabVIEW's intiaitive graphical programming interface, extensive hardware
integration capabilities, and support for real-time and FPGA programming make it a powerful
tool for engineers and scientists across various domains.

1.2 Chronic Hyperglycemia

Chronic hyperglycemia refers to persistently elevated levels of glucose (sugar) in the blood
over a prolonged period of time. It's commonly associated with diabetes mellitus and can lead
to various complications if not properly managed, such as damage to the eyes, kidneys, nerves,
and blood vessels. Proper management typically involves lifestyle changes, medication, and
monitoring blood glucose levels regularly. While chronic hyperglycemia is a hallmark of
diabetes, it can also occur in other conditions such as Cushing's syndrome, pancreatic disorders,
and certain medications. However, diabetes remains the most common and significant cause of
chronic hyperglycemia .1t refers to consistently elevated blood glucose levels over an extended
period, typically defined as weeks to months. It's primarily associated with diabetes mellitus, a
metabolic disorder characterized by impaired insulin function, leading to inadequate glucose
uptake by cells and subsequent elevated blood sugar levels. In diabetes, chronic hyperglycemia
can result from:

1. Insufficient insulin production

In type 1 diabetes, the pancreas fails to produce enough insulin due to autoimmune destruction
of insulin-producing beta cells. Without sufficient insulin, glucose cannot enter cells for
energy, leading to elevated blood sugar levels.

2. Insulin resistance

In type 2 diabetes, cells become resistant to the effects of insulin, impairing glucose uptake.
This forces the pancreas to produce more insulin to compensate, but over time, the beta cells
may become unable to meet the body's insulin demands, resulting in hyperglycemia.
Management of chronic hyperglycemia typically involves:

1. Blood sugar monitoring
Regular monitoring of blood glucose levels to track fluctuations and adjust treatment
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accordingly.
2. Lifestyle modifications

Including a healthy diet, regular exercise, weight management, and smoking cessation to
improve insulin sensitivity and overall health.

3. Medications

Such as insulin injections, oral hypoglycemic agents, or other drugs to help control blood sugar
levels.

4. Education and support

Diabetes self-management education to empower individuals to make informed decisions
about their health and adhere to treatment plans.

5. Regular medical care

Including routine check-ups, screenings for complications, and adjustments to treatment as
needed.

Overall, effective management of chronic hyperglycemia is essential to prevent complications
and maintain a good quality of life for individuals with diabetes.

1.3 10T

loT, short for Internet of Things, refers to the network of physical objects embedded with
sensors, software, and other technologies to connect and exchange data with other devices and
systems over the internet. Here's a detailed breakdown:

1. Devices

loT encompasses a wide range of devices, from simple household appliances like smart
thermostats and light bulbs to complex industrial machinery and wearable fitness trackers.
These devices are equipped with sensors and actuators to interact with the physical world.

2. Connectivity

loT devices are connected to the internet, allowing them to communicate with each other and
with central systems. They typically use various communication protocols such as Wi-Fi,
Bluetooth, Zigbee, or cellular networks to transmit data.

3. Data Collection

IoT devices collect data from their surroundings through sensors. These sensors can measure
temperature, humidity, motion, light, sound, and many other parameters, depending on the
device's purpose.
4. Data Processing

Once collected, the data is processed locally on the device or transmitted to a central server or
cloud platform for further analysis. This analysis can involve real-time processing for
immediate actions or batch processing for long-term insights.
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5. Interoperability

Interoperability is crucial in 10T systems to ensure that devices from different manufacturers
can communicate and work together seamlessly. Standardized communication protocols and
data formats facilitate interoperability.

6. Security

Security is a significant concern in loT due to the large number of connected devices and the
potential risks of data breaches or unauthorized access. Security measures such as encryption,
authentication, access control, and regular software updates are essential to mitigate these risks.

7. Challenges

Despite its potential benefits, I0T faces several challenges, including privacy concerns related
to the collection and use of personal data, interoperability issues, security vulnerabilities,
scalability challenges, and the need for efficient energy management in battery-powered.

2 Recent work

Using DenseNet-169 with a Convolutional Block Attention Module (CBAM) in detecting and
diagnosing diabetic retinopathy is an effective approach. DenseNet-169 serves as the backbone
for feature extraction, while CBAM enhances the attention mechanism to focus on relevant
regions for diagnosis. This combination likely improves the both accuracy and efficiency in
identifying diabetic retinopathy from retinal images.

3 Proposed system

In this proposed system, LabVIEW software plays a major role in predicting the diabetic
retinopathy  at different stages. The Integrated Diabetic Retinopathy Management System
(IDRMS) employs LabVIEW software and 10T technology to enable early detection, diagnosis,
and management of diabetic retinopathy (DR), especially in resource-constrained settings.
Utilizing LabVIEW's Vision Acquisition and Vision Assistant tools, IDRMS captures real-time
retinal images for detailed examination and employs pattern matching algorithms for accurate
diagnosis. Additionally, IDRMS includes a temperature monitoring system that activates a
cooling mechanism in response to elevated ocular temperatures, demonstrating adaptive
intervention capabilities
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Block Diagram
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3.1 Temperature Sensor

A temperature sensor is a device that measures the temperature of its environment and converts
it into an electrical signal, usually for the purpose of monitoring or controlling temperature in
various systems or application.

3.2 Peltier Crystal

A Peltier modules are commonly called as thermoelectric coolers (TEC’S) it can be used either
to produce heating or cooling effects Peltier crystal are used for coma patient blood circulation.

3.3 Driver relay

A driver relay, also known as a relay driver, is a device or circuit used to control the operation
of a relay. Relays are electromechanical switches that use an electromagnet to mechanically
open or close electrical contacts. Driver circuit is used to open or close the relay, according to
the needs of the circuit and its operation.

3.4 USBto UART

A USB to UART (Universal Asynchronous Receiver-Transmitter) converter is a type of
interface converter that enables communication between a computer's USB port and a UART
interface, commonly found in microcontrollers, sensors, and other electronic devices. Here's
how it typically works:
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1. USB Interface

The USB side of the converter plugs into a USB port on a computer or other USB-enabled
device. This connection provides power to the converter and allows data transfer between the
device and the computer.

2. UART Interface

The UART side of the converter connects to the UART interface of the target device. UART
is a standard asynchronous serial communication protocol used for transmitting and receiving
data between devices. It typica the UART protocol used by the target device.

Normal
retina

Blood

Diabetic vessels

retinopathy

3.5 Normal Eye Vs DiabeticRetinopathy

Diabetic retinopathy affects the eyes of individuals with diabetes, causing damage to the blood
vessels in the retina. Here are some key differences between a normal eye and an eye with
diabetic retinopathy:

1. Blood Vessel Changes

In diabetic retinopathy, blood vessels may leak, swell, or become blocked, leading to impaired
vision. In a normal eye, blood vessels in the retina are healthy and function properly.

2. Microaneurysms

Diabetic retinopathy can cause the formation of microaneurysms, small bulges in blood vessels
that can leak fluid. These are not present in a normal eye.

3. Hemorrhages

Bleeding into the retina or vitreous, the gel-like substance inside the eye, can occur in diabetic
retinopathy but not in a normal eye.
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4. Neovascularization

In advanced stages of diabetic retinopathy, new blood vessels may grow on the retina or into
the vitreous, which doesn't happen in a normal eye.

5. Macular Edema

Diabetic retinopathy can lead to swelling of the macula, the central part of the retina responsible
for sharp vision. This can cause blurry or distorted vision, which is not typical in a normal eye.

6. Vision Changes

People with diabetic retinopathy may experience gradual vision loss or sudden vision changes,
whereas vision in a normal eye typically remains stable unless affected by age or other
conditions.

4  Conclusion

LabVIEW is widely used for image classification tasks including Diabetic retinopathy

detection the expected result will depend on several factors such as the quality of the dataset,
the choice of architecture and the optimation technique used. Typically a well-designed and
trained LabVIEW can achieve accuracy in detecting diabetic retinopathy in the range of
accuracy 90%to 95% on benchmark dataset. In conclusion while expected result of using
LabVIEW for diabetic retinopathy detection in multi class classification program are
promising, it is crucial to have a high quality dataset and carefully designed and trained model
to achieve optimal results. Diabetic retinopathy is a serious complication of diabetes that can
lead to vision loss and blindness. Diabetic retinopathy early and accurately is important for
preventing vision loss and preserving vision. The following some of the problem that are solved
by detecting diabetic retinopathy:
Early diagnosis: Early detection of diabetic retinopathy allows early intervention which can
prevent or delay the progression of the disease and reduce of vision loss. Better management
of diabetes: Detecting diabetic retinopathy can provide important information about the
management of diabetes, as it can indicate the level of blood sugar control and the severity of
the disease. Improved treatment outcome: Early detection of diabetic retinopathy allows for
prompt and effective treatment which can improve the outcomes of treatment reduced the risk
vision loss .Improved quality of life: Early detection and treatment of diabetic retinopathy can
improve the quality of life of individuals with diabetes with preserving their vision and
reducing the risk of blindness. Reducing healthcare cost: Early detection and treatment of
diabetic retinopathy can reduce the healthcare costs by preventing the progression of the
disease and reducing the need for more invasive and expensive treatment.
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