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Abstract : Analysis of doctors’ reports in Agartala 56% people is affected by liver disease. The problem with most liver diseases
is that is asymptomatic in early stages and by the time they detected; 70-80% of the liver is already damaged. So that detection
of this disease is now more important than cure. We find out these diseases occur by viral hepatitis virus (A to E) and
contaminated iron particles present in water. Prediction of liver disease occurs by finding out how the virus and polluted particle
affected the liver, which got by taking the blood sample. It followed by four liver tests shd, sbt, sgot, sgpt and a urine test. In this
paper, we take the medical data of all five tests from Agartala Government Medical College, Tripura and Physionet database
system. This database helps for prediction of jaundice using fuzzy system and EMD algorithm. Automatic identification of IMFS
generated by this algorithm, which shows to slow varying trend in the data and makes it an application for analysis of Jaundice
disease. Innovation of this paper is successful prediction, implemented the whole system into ARTIX-7 FPGA and design RTL
model for leading to a prototype design. It overcomes the particular range of consecutive maxima or minima for find out IMF and
applicable to high frequency.
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. INTRODUCTION

Data This Liver has performed different biological synthesis and excretory function. So there is no single test which can
detect the comprehensive function of liver [1]. Liver tests are helpful tools which are capable to detect jaundice disease. Here we
consider various liver test like SBT, SBD, SGPT, SGOT and urine, through which we analysis proper functionality of liver [2].

The Hilbert-Huang transform (HHT) is a process to decompose a signal into small intrinsic mode functions (IMF) and
having a trend. Empirical mode decomposition (EMD) is a main part of HHT algorithm [3]. Through shifting process signals are
decompose into IMF with final residue. There have been many applications of EMD algorithm on biomedical, financial, Image
processing, neuroscience, digital signal processing [4-5]. EMD algorithm has been implemented by using DSP processor but
processing of more number of sequential signals make complex and slow the processing speed [6-7]. In this proposed system
ARTIX-7 FPGA comprehends the parallel architecture and performing multitasks at the same time. Memory management and
data storing capacity of FPGA is much more than other processor [8-9]. As FPGA has lots of benefit, so that many systems are
implemented using FPGA, such as defense system [10], consumer electronics [11], scientific instruments as radio astronomy [12].

Current proposed system contains medical data base of the Agartala Government Medical College, Tripura. First
this paper designs a fuzzy system which helps for prediction of disease depending upon various liver tests parameters. Second,
this paper implements the medical signal (data base) on EMD algorithm by MATLAB tool. During analysis of EMD algorithm
we got lots of IMFS with a residue. IMFS have period of oscillation w.r.to function of time. Initially they are almost periodic
oscillation. But gradually it changed and residue of EMD will produce a monotone base function [13-14]. It helps to predict trend
of the disease. Third, design a RTL model using Xilinx Vivado tool, which is leading to help for developing the prototype.

I FUNCTIONAL ARCHITECTURE OF PROPOSED SYSTEM

This paper consists of four different modules. In first module medical data are collected from Agartala government
medical college and Physionet data base site [15]. Second and third module medical data are passes through fuzzy system, EMD
algorithm and predict trend of jaundice. Fpga implementation is done in final module which leading to prototype development.
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Fig-2 Fuzzy system input & output Fig-3 Fuzzy membership system

In fig.2 and 3 Fuzzy system consists of five input and three output parameter. Input parameters are sbt (serum bilirubin
total), Sbd (serum bilirubin direct), Sgpt (serum glutamic pyruvic transaminase), Sgot (serum glutamic-oxaloacetic
transaminase) and urine. The output consists of three parameters normal, primary, critical condition of disease. This system
defines some fuzzy rules, according to which forecasting about the disease [16].

In EMD algorithm any complicated data set can be decomposed into a finite and often small number of IMF Algorithm
for EMD
1. Find out local extrema for given signal X (t).
2. Individually connect all maxima and minima (extrema) with the help of cubic spline lines to form upper and lower envelopes
U(t) and L (t) respectively.
3. Find mean as, M (t) = [U (t) + L ()] /2.
4. Obtain the mean subtracted data from the signal data as a-IMF, H1 (t) = X (t) — M (t).
5. Check the early-IMF for the definition of the IMF.
6. If early-IMF H1 (t) does not satisfies the IMF definitions i.e. it is not IMF repeat
Step | to step V on H1 (1) till it does not meet the definitions of being IMF after summing up all above steps, we obtained [17].

!

x® = ) a(t) +7(0)
i=0 )

Where n is the number of extracted IMFs and r, is the residue.

IV EPERIMENTS AND RESULTS
The proposed system is implemented using the bottom up approach. First the basic modules such as Extrema ldentification

Module, Circular Buffers, Envelop Modules, and Arithmetic Module etc. are implemented using Verilog-HDL [18]. Then these
modules have been integrated to form the top module. The software Xilinx vivado is used to design two layers EMD which
decomposed a signal into IMF1, IMF2 and residue r [19]. The whole system is design with Verilog-HDL code and synthesized
using Xilinx tool. The target devices are Artix-7 FPGA from Xilinx.
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Fig-4 Jaundice data of 1000 person Fig-5 Original signal with all IMF & residue

Jaundice medical reports of 1000 patient are given in fig-4. In fig-5 get all values of IMF generated in SGPT liver test by Matlab
software. First IMF is created from original signal by filtering out using cubic spline. After getting the first IMF, substrate it from
original signal and the difference is residue for outer loop of process. Construction of an IMF is continuous for a residual signal.
The continuous process is stop when residue is monotone or constant.

Fig-4 Jaundice data of 1000 person -

Fig.6 and 7 has shown the total EMD module. It consists of two sub-modules, which combines to give the residue and IMF [20].
Each sub-module consists of five inputs and four outputs. The five inputs are clock (clk), enable (en), input (in) having 16 bit, reset
(rst) and start. The outputs are IMF and residue for each sub-module.
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Fig -8 RTL model of EMD algorithm

VV CONCLSION

In this work, Efficient FPGA implementation of Empirical Mode Decomposition for real time application has been done. In
this the data is divided into sections of 1000 samples so they suffer from the end effect occur near initial and final data of each
section. Recent work on FPGA implementation was solely based on the FPGA hardware but it has a restriction that the span
between two consecutive maxima or minima should not exceed a predefined value. The proposed design in this work has
overcome all above mentioned problem in the proposed method the end effect occurs only at initial and finals stage of the whole
data set. It is also applicable on high frequency signal.
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