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Development of portable device (non-contact device) for measurement of eye pressure in glaucoma patients for usage at home






ABSTRACT
· Background: Glaucoma is a leading cause of blindness worldwide, and managing intraocular pressure (IOP) is crucial for preventing disease progression. Description: Traditional methods of measuring IOP, such as Goldmann applanation tonometry, require direct contact with the eye, topical anaesthesia, and skilled personnel, making them less accessible for regular monitoring. 
· Non-contact methods, such as air-puff tonometry, offer a more convenient alternative but are often limited to clinical settings due to their size and cost. Expected Solution: Problem statement is to develop a cost-effective, portable, and non-contact device that can measure IOP accurately and reliably with safety. This device should be easy to use, and allowing patients to use at home.
· 











CHAPTER-1
INTRODUCTION
· Glaucoma is a major global cause of blindness responsible for 37.5 % of all blind people in the world according to the studies of the World Health Organization (WHO) [1], [2]. 
· As eye pressure measurements are essential for the prevention of this disease, it is of great importance to have reliable and precise measurements of the intraocular pressure (IOP). These measurements can be done by two main approaches: contact method and non-contact methods. 
· In this paper we will be focusing on the non-contact tonometers that have gained a significant popularity in recent years. Non-contact tonometers are one of the most used IOP measuring devices today. 
· They are fast, easy to use and provide a better level of comfort to the patient in comparison with traditional contact eye tonometer devices [3]-[12], [23]. Unfortunately, these advantages are overshadowed by the lack of precision and ability of an independent metrological calibration, which can result in imprecise measurement that will affect diagnostics and the subsequent treatment of glaucoma.








CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· Many tonometry devices have been developed, each with applications in different clinical settings. Recent advances have aimed to address the biomechanical properties of the cornea, such as central corneal thickness (CCT) and corneal curvature, as they may confound accuracy. 
· The most commonly used tonometers and their advantages and limitations are described here in detail. Goldmann applanation tonometry (GAT) currently is the gold standard, to which all other tonometers are compared. 
· We also focus on new 24-hour IOP monitoring devices and methods, developed recently to record daily fluctuations especially during the nocturnal period.
 
2.1.1 DRAWBACKS OF EXISTING SYSTEM ARE 
· Accuracy and Reliability: Non-contact methods, such as air puff tonometry, may not provide the same level of accuracy as traditional methods like applanation tonometry. Inconsistent readings can lead to mismanagement of the condition.
· User Error: Home use relies on patients correctly operating the device. Misinterpretation of instructions or incorrect usage could result in inaccurate measurements, leading to false reassurance or unnecessary anxiety.
· Calibration and Maintenance: Portable devices may require regular calibration to maintain accuracy, which could be a barrier for users. Patients might struggle with maintenance, leading to potential errors in measurements.
· Cost: High-quality, reliable devices may be expensive for patients to purchase, limiting accessibility. Insurance coverage for such devices can also be inconsistent.
· 




2.2. PROPOSED SYSTEM
· At its core, the device employs advanced measurement technology, such as air puff tonometry or optical coherence tomography, to accurately assess intraocular pressure without direct contact.
·  The user interface features a clear, high-resolution LCD screen that displays real-time measurements and historical data, complemented by simple navigation buttons or a touchscreen for ease of use. 
· A robust data management module enables storage of past measurements, allowing users to track their eye pressure over time. Connectivity is enhanced through Bluetooth and Wi-Fi capabilities, enabling seamless syncing with a dedicated companion app that helps patients manage their data and share it with healthcare providers. 
· Powering the device is a rechargeable lithium-ion battery designed for long life and efficiency. Together, these components create a user-friendly, reliable tool that empowers glaucoma patients to take charge of their eye health from the comfort of their homes.
· 

2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· Convenience: Patients can measure their eye pressure at home, reducing the need for frequent visits to eye care professionals, which can be time-consuming and costly.
· Regular Monitoring: Home devices allow for more frequent measurements, enabling better tracking of eye pressure fluctuations over time. This can lead to timely interventions if there are significant changes.
· Early Detection: Frequent home monitoring may facilitate early detection of potential problems, allowing for quicker adjustments in treatment plans before significant damage occurs.
· Non-Invasive: Non-contact measurement methods, like air puff tonometry, are generally painless and do not require direct contact with the eye, making the process more comfortable for patients.
· 
· 



2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility
2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 
2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.
2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.




2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   


2.4 SYSTEM REQUIREMENTS
· System	:  Pentium IV 2.4 GHz.
· System	:  i3 processor
· Hard Disk	: 500 GB.
· Monitor	: 15 inch VGA Color.
· Mouse 		: Logitech Mouse.
· Ram		: 8 gb
· Keyboard	: Standard Keyboard
· 

2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project

2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows 10.
· Platform		: Python
· Front End		: html
· Back End		: SQL SERVER s









2.5 MODULE DESCRIPTION
· Measurement Module
· User Interface Module
· Data Management Module
· Connectivity Module
· 

Measurement Module
· Non-Contact Tonometry System: This core component could use air puff technology or optical methods (like laser interferometry) to measure intraocular pressure (IOP) without direct contact with the eye.
· Calibration Sensors: Sensors to ensure accuracy and adjust measurements based on environmental conditions.
· 


User Interface Module	

· Display Screen: A clear LCD or LED display to show real-time measurements and instructions.
· Control Buttons/Touchscreen: Easy navigation for users to start measurements, access settings, and view historical data.




Data Management Modul
· Data Storage: Internal memory for storing measurement history and patient data.
· Data Syncing: Capability to sync data with smartphones or cloud-based applications for tracking trends over time.
· 


Connectivity Module
· Bluetooth/Wi-Fi: For wireless data transfer to mobile devices or healthcare providers.
· App Integration: Development of a companion app for iOS/Android to manage data, set reminders, and share results with healthcare professionals.
· 







CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 


















CHAPTER 5
CONCLUSION 
CONCLUSION

· he presented paper has shown a clear need for an independent standard with defined measurement uncertainty and established traceability for the purpose of non-contact tonometer control and calibration. 
· The initial prototype of this portable potentially universal standard was presented together with initial test results on non-contact and contact (rebound) tonometers.
·  On the basis of the discussion it can be seen that it is necessary to compare the properties of the artificial cornea with the properties of the human cornea. This will enable to provide a reliable and traceable calibration option for eye tonometers. 
· 
