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EARLY DETECTION OF MALPOSITIONED CATHETERS AND LINES ON CHEST X-RAYS USING DEEP LEARNING





ABSTRACT
Hospital patients can have catheters and lines inserted during the course of their admission and serious complications can arise if they are positioned incorrectly. Early recognition of malpositioned tubes is the key to preventing risky complications (even death), even more so now that millions of COVID-19 patients are in the need of these tubes and lines. Earlier detection of malpositioned catheters and lines is even more important as COVID-19 cases continue to surge, these steps can be time consuming and are still prone to human error, especially in stressful situations when hospitals are at capacity. This paper presents an analysis of the solution to the challenge "RANZCR CLiP - Catheter and Line Position Challenge" on Kaggle hosted by Royal Australian and NZ College of Radiologists which scores 0.972 (AUC). It is a Transfer Learning-based CNN heavily inspired by UNet and Efficient Net. This architecture stands out from the rest due to the compound scaling methods applied to achieve its smaller size and higher speed than the rest.




CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· Our knowledge exist regarding assessing the position of multiple types of catheters on a single radiograph.
· When encountering difficulties in one of these steps, going back to the previous step can help adherence to this structure.
· In the transverse view, the probe can be tilted and slid upwards or downwards to continue the trajectory and follow the needle tip.
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· It is also a relatively simple procedure that can easily and rapidly be taught to both inexperienced and experienced physicians.
· However, because catheters are generally not localized and can span the whole radiographic image, bounding boxes are not as useful as they are in other general computer vision problems. 
2.2. PROPOSED SYSTEM 
· In this work, we propose an automatic approach for detection of catheters and tubes on pediatric X-ray images. 
· We propose a simple way of synthesizing catheters on X-ray images to generate a training dataset by exploiting the fact that catheters are essentially tubular structures with various cross sectional profiles.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· In, ultrasound examination is superior to chest X-ray with regard to time efficiency and comes without harmful radiation.
· The proposed algorithms may demonstrate acceptable performance on the dataset the respective authors curated, but it is difficult to conclude that the algorithm will show sufficient performance at other institutions without further application to other large-scale datasets with a wide variety of cases and catheter profiles.
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.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 512 MB
· 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
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse 		: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard
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 XP.
· Platform		: DOT NET TECHNOLOGY
· Front End		: ASP.Net 3.5
· Back End		: SQL SERVER 2005








CHAPTER 3
  SYSTEM DESIGN AND DEVELOPEMENT
SYSTEM ARCHICTURE
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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:
In this work, we have proposed the first deep learning system for catheter detection on pediatric chest/abdomen X-rays. The system is capable of detecting umbilical catheters, NGTs and ETTs in less than 1s when deployed on a single GPU. The proposed scale recurrent network is able to utilize multi-scale information and learn to gradually draw its attention from general line structures to the catheters of interest. 
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