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Abstract— Element Free Galerkin (EFG) Method is a well-

known Meshfree Method (MMs), which is developed to 

eliminate some issue of Conventional mesh based like Finite 

Element Method (FEM). EFG Method is a meshfree method 

because only a set of nodes and gauss points are required to 

generate the discrete equation. It is free from mesh distortion 

and remeshing issues. It has some different parameter that 

directly affect in accuracy of EFG Method solution. Element 

Free Galerkin Method is based on global weak form of 

governing differential equation and uses Moving Least Square 

(MLS) approximation as shape function. 

Key words: Meshfree Method, Element Free Galerkin 

Method, Node Distribution, Moving Least Square, Gauss 

Points 

I. INTRODUCTION 

In a General practice, FEM is a well-known numerical 

solution technique for engineering problems. FEM is used for 

Purpose of analysis in product development process. 

However, it has difficulties in solving large deformation and 

fracture mechanics problem due to mesh distortion and 

remeshing issues. Discontinuous secondary field variables 

across element boundaries are another drawback of FEM 

When linear shape function is used. So, Meshfree method 

Shape function in MMs are developed using different 

techniques like Moving Least Square (MLS) approximate 

Reproducing Kernel Particle approximation and partition of 

unity, wherein approximation of field function is entirely 

based on set of nodes, without defining elements connecting 

them. There are different Meshfree Methods, like Smoothed 

Particle Hydrodynamics (SPH), Element Free Galerkin 

Method (EFG), Meshless Local Petrov-Galerkin Method 

(MLPG), Reproducing Kernel Particle Method (RKPM) and 

so forth. Element Free Galerkin (EFG) Method is one kind of 

meshfree method. In this method Elements are not required. 

This is mainly based on No. of nodes and Boundary 

condition. In this Method background Mesh is used only for 

the purpose of integration which is completely independent 

of the No. of field node and its density. In this Paper we 

discuss about the different parameters, which play an 

important role in deriving solution of EFG. Following 

Different Parameters are discus in this paper related to EFG 

Method: (a) Weight Function (b) distribution of nodes (c) size 

and shape of support domain (d) Type of technique used for 

imposing essential boundary condition (e) Type of integration 

scheme used. 

Finite Element 

Method (FEM) 

Element Free Galerkin 

Method (EFG) 

Elements are required. Elements are not required. 

Mesh creation are 

difficult due to the 

Mesh creation are relatively 

easy because mesh completely 

need of quality 

elements. 

independent of the number of 

field node. 

Shape function 

creation is element 

based. 

Shape function creation is 

node based or cell based. 

The results of this 

method are less 

accurate and stable. 

The results of this method are 

more accurate and stable. 

In this method there 

are different software 

are required. 

In this method software are 

not required. 

Table 1: Comparison of FEM and EFG Method 

A. Effect of Different Parameters in EFG Method 

Following different parameters are affecting in EFG Method.  

1) Weight Function 

Role of weight function in construction of shape function in 

the EFG Method is very important. Choice of weight function 

is affect the result of EFG Method because shape function is 

dependent on the weight function. Weight function must be 

positive and continuous in the support domain and should be 

zero outside of support domain. Some of the commonly used 

weight functions are, 

 Compact Support Radial Basis Function(CSRBF)  

 Cubic spline weight function(CSWF) 

 Conical weight function(CWF) 

 New quartic spline weight function 

2) Distribution of nodes in problem domain 

This is a very important parameter to check the result of the 

EFG Method. EFG is studied through analysis of different 

node distribution scheme. There are two node distribution 

scheme studied in EFG Method: regular and irregular. 

Different number of nodes is effect in accuracy of the result 

of EFG Method. It is observed that when increasing the 

number of nodes the results are more accurate. When the 

more nodes are considered in the domain, the more time it 

will take to determine the solution of the problem. 

3) Size and Shape of support domain 

Support domain at any point must be determined in the 

problem domain. It is determines number of nodes to be used 

to approximate the function values at that point. Size of 

support domain is given by dmi. Size of support domain can 

have different shapes and dimensions at different points in the 

domain. Number of nodes is dependent on the size of support 

domain. Size of support is effect the accuracy of the solution 

of the problem. Bigger values of dmi may cover more number 

of nodes and Lower values of dmi may not cover sufficient 

nodes. Shape of support domain is also effect in the solution 

of problem. There is different shape of support domain like 

circular, rectangular domain is considered in EFG problem. 
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4) Type of technique used for imposing essential boundary 

condition (EBCs) 

Mainly there are two types of technique used for EBCs: 

(i) Lagrange Multiplier (ii) Penalty Approach 

In this two technique Penalty Approach give best optimum 

solution in the EFG Method. Penalty Approach technique is 

improves computational efficiency and accuracy of the result 

as compare to Lagrange Multiplier. 

5) Type of integration scheme used: 

Mainly Gauss quadrature integration scheme is used in EFG 

Method. In Gauss quadrature scheme a background mesh of 

cells is required for the integration. Background mesh is 

totally independent on the number of field nodes, so mesh 

creation are relatively easy as compared FEM. In Gauss 

quadrature scheme there are different numbers of gauss 

points are used in the different number of nodes. Number of 

gauss points is effect on the accuracy of the result. The total 

number of gauss points depends on the density of the 

background cells and number of gauss points used in each 

cell. In general, more gauss points give higher accuracy. 

Minimum number of gauss points must be greater than two-

third of the total number of nodes. For the batter accuracy of 

the result the ratio of the gauss integration points to field 

nodes (n) must be 7-8. 

II. PROCEDURE OF EFG METHOD 

General procedural step for EFG Method are as follows: 

1) Node Generation – regular or irregular 

2) Background mesh generation 

3) MLS shape function creation based selected nodes 

4) Calculate nodal matrices 

5) Assemble nodal matrices 

6) Global matrix assembly 

7) Solution for displacement and stresses 

III. CONCLUSION 

Element Free Galerkin Method (EFG) gives the best optimum 

solution. These all parameters are affecting in the solution of 

problem. In this paper we conclude that number of gauss 

points, number of nodes, size of support domain, etc are 

affecting in the accuracy of the result. EFG Method is 

reducing the disadvantages of FEM Method and we get 

continuous stress across the boundary. 
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