Liver Cirrhosis Prediction System using Random Forest
1) Background/ Problem Statement

The liver is the cleaning and detoxification mechanism of our body. If there is any problem with our livers, our bodies cannot properly dispose of their wastes. This can lead to several other problems. Liver diseases are responsible for around 2% of the world’s deaths. The detection of liver cirrhosis in its early stages is very important to prevent any adverse effects in the future. Early diagnosis of these diseases helps in preventing deaths. 

We have developed a Liver Cirrhosis Prediction System using Random Forest to help medical professionals detect liver diseases in their early stages and help reduce the rates of liver disease. Using this system, the medical professional will need to input various liver functioning data to know whether the person suffers from liver cirrhosis or not based on the random forest algorithm used for prediction.
2) Working of the System
The system comprises 2 major modules: User and Admin.

The user would need to register first to access the system. They can log in using their credentials. The system will ask the user to enter the required inputs. If it predicts liver cirrhosis, it will further detect the stage and redirect the user to a page where they can view the nearby hospitals and view liver cirrhosis details as per the stage detected along with its causes, symptoms and treatment.

The admin has the access to view the user details and test results.

The algorithm used in this system is Random Forest. Random forests are ensemble classifiers that randomly learn multiple decision trees. The random forest method consists of a training step that constructs several decision trees, and a test step that classifies or predicts an outcome variable based on an input vector.

The technologies used to develop this system involve HTML, CSS and JavaScript in the front end and Python in the back end. The database used is MySQL and the framework used is Django. The dataset is used from Kaggle.
3) Advantages
· The system can help to efficiently predict the risk of liver cirrhosis.
· The user would be able to find hospitals specializing in liver diseases nearby their location.
· The system can help to reduce the rates of liver diseases.

· The system is easy-to-use and efficient.      
4) System Description
The system comprises 2 major modules with their sub-modules as follows:

· User:

· Register:

· The user would need to register first to access the system.

· Login:

· They can log in using their credentials.

· Prediction:

· The user will need to enter the inputs as asked. The system will detect the stage of liver cirrhosis and it will redirect the user to a page where they can

· View nearby hospitals

· View cirrhosis details (as per stage detected): -causes, symptoms and treatment

· Admin:

· View User:

· The admin has the access to view the user details.
· They can also view the users’ test results.  

User Inputs:

1) ID: Unique Identification
2) N Days: Number of days between registration and the earlier of death, transplantation, or study analysis time in July 1986

3) Status: Status of the patient C (Censored), CL (Censored due to liver TX), or D (Death)

4) Drug: Type of drug D-penicillamine or placebo

5) Age: Age in [days]

6) Sex: M (male) or F (female)

7) Ascites: Presence of ascites - N (No) or Y (Yes)

8) Hepatomegaly: Presence of hepatomegaly - N (No) or Y (Yes)

9) Spiders: Presence of spiders - N (No) or Y (Yes)

10) Edema: Presence of Edema - N (no Edema and no Diuretic Therapy for Edema), S (Edema present without Diuretics, or Edema resolved by Diuretics), or Y (Edema despite Diuretic Therapy)

11) Bilirubin: Serum Bilirubin in [mg/dl]

12) Cholesterol: Serum Cholesterol in [mg/dl]

13) Albumin: Albumin in [gm/dl]

14) Copper: Urine Copper in [ug/day]

15) Alk Phos: Alkaline Phosphatase in [U/liter]

16) SGOT: SGOT in [U/ml]

17) Triglycerides: Triglycerides in [mg/dl]

18) Platelets: Platelets per cubic [ml/1000]

19) Prothrombin: Prothrombin time in seconds [s]

20) Stage: Histologic Stage of Disease (1, 2, 3, or 4)
5) Project Life Cycle

The waterfall model is a classical model used in the system development life cycle to create a system with a linear and sequential approach. It is termed a waterfall because the model develops systematically from one phase to another in a downward fashion. The waterfall approach does not define the process to go back to the previous phase to handle changes in requirements. The waterfall approach is the earliest approach that was used for software development.
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6) System Requirements
I. Hardware Requirement

i. Laptop or PC
· Windows 7 or higher
· I3 processor system or higher
· 4 GB RAM or higher
· 100 GB ROM or higher
II. Software Requirement

ii. Laptop or PC
· Python

· Sublime Text Editor

· XAMP Server
7) Limitations/Disadvantages

· If the user enters any wrong inputs, the system can produce faulty results.

8) Application 
· Our Liver Cirrhosis Prediction System is used to predict the risk of Liver Cirrhosis in an individual and find hospitals nearby.
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