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Abstract- The use of digital photography has increased over the last few years and this trend has opened the door for image 

forgery. Image forgery has become a central issue in many applications. Common techniques used to create fake digital images 

(copy-moving images) Existing systems integrate block-based and key point-based forged detection in this work methods DWT 

extraction and SIFT Features with SLIC super pixel segmentation algorithms is proposed to detect the forgery area from the 

dataset. Existing work can roughly indicate suspicious, forged areas. The proposed system approach reduces image debugging 

increase the accuracy and detects copy-moving image forgery region.The most important contribution of this proposed work is 

to use local termination criteria for each cluster to avoid cluster and image region audits, and there have been no major 

changes since the last iteration. Adaptively, the algorithm divides the host image into non-overlapping and irregular blocks, 

extracts function points from each block, and matches the block functions to each other to locate the selected function points. 

An effective method of detecting image forgery is proposed.This simulation executed in MATLAB simulation. 
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I. INTRODUCTION 
 

EDM or electric discharge machining is achieved when a 

discharge take place between two points of the anode and 

cathode, the intense heat is generated near the zone melts 
and evaporates the materials in the sparking zone. For 

improving the effectiveness of the process, the workpiece 

and the tool are submerged in a dielectric fluid 

(hydrocarbon or mineral oils). It is found that if the 

materials of electrodes are same and when it is connected 

to positive terminal, it erodes fastly. Due to this reason, 

workpiece is generally made the anode. Also some gap is 

kept in between tool and workpiece surfaces which are 

called as spark gap.  

 

In this process this spark occurs continuously at the spot 

where tool and workpiece surfaces are come closest, 
however the spot changes after each spark in the form of 

material removal after each continuous spark, the spark 

travels all over the surface. This causes uniform material 

removal over the surface; hence workpiece conforms to 

tool surface. 

 

For hard metals which are unable to machining using 

conventional methods, EDM proves beneficial means it is 

easily machine able with EDM process. It is commonly 

used for complex type contours or cavities cutting that are 

difficult to create with conventional machining methods. 
However EDM process has limitation too, i.e. it can only 

works with conductive materials. Some common materials 

which are machined by this method are nickel-based 

alloys (aerospace materials), very hard tool steels, High 

speed steels, conductive composites, conductive ceramics, 

etc. 

 

EDM Machine has following components 

 

1.Bed and Column - Is the foundation bed and column 

structure, which will ensure that theelectrode and the table, 

between the position of the workpiece. The level of 

position accuracy has a direct impact on the processing, if 

the machine's accuracy is not high, the processing 
accuracy is not guaranteed. Therefore, not only the 

structure of bed and column should be reasonable, high 

stiffness, can withstand weight-bearing spindle and 

moving parts of the inertial force of sudden acceleration, 

but also can reduce the deformation caused by temperature 

changes. 

 

2.Table - Table is mainly used to support and clamping 

the work piece. In actual processing, byturning the screw 

to change the vertical and horizontal relative position of 

the electrode and the work piece. Tank equipped with a 

work bench to accommodate the working fluid, soak the 
electrode and the work piece in the working fluid, the play 

cooling, chip removal effect. Clamping table is to find the 

operator is often moving parts, by moving the slide up and 

down, change the vertical and horizontal position of the 

electrode and the tools to achieve the required pieces of 

the relative position between. 

 

3.Spindle head -EDM spindle head is a key component of 

the machine, the structure of theservo-feed mechanism, 

oriented and anti-twisting bodies, subsidiary bodies of 
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three parts. Artifacts and tools used to control the 

discharge gap between the electrodes. Direct impact on the 
spindle head processing technology indicators, such as 

productivity, geometric accuracy and surface roughness, 

so the spindle head has the following requirements: 

1. A certain degree of axial and lateral stiffness and 

accuracy. 

2. There is enough feed and picked up speed. 

3. The linear axis movement and anti-reverse performance. 

4. Higher sensitivity, no creeping phenomenon. 

5. Have a reasonable quality of the bearing capacity of the 

electrode. 

 

II.WORKING OF EDM 
 

In EDM workpiece and tool electrode are completely 

submerged in a dielectric fluid like Kerosene oil, EDM 

grade oil, transformer oil, distilled water etc., generally 

tool is made negative connected to negative polarity called 

cathode and workpiece is made positive when connected 
to positive polarity called anode. Unwanted material is 

machined with the help intermittent electric discharge due 

to break down of dielectric strength at sufficient high 

voltage. Due to these intermittent discharge between the 

gap of 10.5 to 125.7 μm, which occurs after every pulse on 

duration produces a very high temperature in a fraction of 

second which melts the metal at such a high temperature 

in the order of 8000 oC to 12,000 oC which evaporates the 

metal and in this way machining is done in Electric 

Discharge machining. During the pulse off duration no 

current is flowing in the circuit. In this time dielectric fluid 

comes into action and in addition to providing cooling 
action, also performed the function as a flushing agent, 

remove the debris present in the dielectric fluid and clean 

the area by washing out micro-chips. 

 

III.EXPERIMENTAL WORK  
 

Semi-automatic machine (SAM) Electric Discharge 
Machine (Die Sinking), namely EMS 5030 made by 

Massive Engineering Pvt. Ltd., Pune. Copper tool 

electrode was given positive polarity and workpiece 

HCHCr was given negative polarity for the conduct of 

experiments. EDM oil (specific gravity= 0.765, flash 

point= 94˚C) was used as dielectric medium in this 

experiment for external flushing, with a fixed value of 

flushing pressure as 0.4 kgf/cm2. Here three different 

values of spark producing current (Ip), two different 

values of copper flat thickness (t) and three different 

values of pulse on duration (Ton) were chosen as 
discussed later in detail.  

 

As per Figure 1 Various parts of Die-Sinking Semi-

automatics machine are  It contains dielectric rotational 

system with filter, pump and container for dielectric fluid. 

Servo control system and Unit for power development. 

Electro- magnetic job fixing device with tank for 

completely submerged workpiece with dielectric fluid 

while external flushing. 

 
 

Figure 1: Semi-automatic Die-Sinking EDM Machine 
 

Work Piece Selection 

The capability of EDM is very well utilized for machining 

hard to very high hardness material components such as 

tool steels obtained through heat treatment process. 
Different grade of tool steel as per AISI have different no. 

D2, D3, P20, SS304, A2 for easy recognition is used. A 

number is given to individual alloys within a grade. Here 

HCHCr D2 tool steel is used.  

 

Experimental work related to the EDM of the HCHCr D2 

tool steel is cold working steel with high carbon high 

chromium content. Quality with high wear resistance and 

durability properties due to an addition of 0.90 percent of 

Vanadium. Normally, its supply condition is that Annealed 

will offer hardness up to 57-59 HRC. Two types of 

HCHCr tool steel are available in the market with trade 
names D2 and D3. D2 is superior to D3 due to the high 

properties of alloys. Thus, HCHCr D2 tool steel is selected 

for optimized operational response variable to find the best 

set of output variable with low SR (surface roughness), 

high rate of material removal (MRR) and low tool wear 

rate (TWR). 

 

 
 

Figure 2: Original photo of HCHCR D2 tool steel & Cu 

Electrode 6mm & 8mm. 

 

IV.RESULT AND DISCUSSION 
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Data collected in Table 10 and further analysis to be 

performed in Minitab-19 software to find that while 
varying input design variable like pulse on duration (Ton), 

discharge current (Ip) and two different thickness (t) of 

copper flat. The effect of these changing parameters on 

rate of material removal (MRR), rate of tool wear (TWR) 

and finally surface roughness (SR). 

 

Table 1: Response Table 

 

 
S/N Analysis of effect on MRR 

The ratio S/N is called Signal to Noise ratio. For 

optimizing (maximizing) the rate of material removal in 

the machining of HCHCr, for each experimental run from 

R1 to R18, S/N ratios are evaluated by using equation 

(1.1) written below. To analyze the data obtained via 
feedback of output operational variables, Larger is Better 

(LB) design criteria based on Taguchi technique is 

utilized.  

LB: η = - 10 log〖[ 1/(n )〗  ∑_(i=1)^n〖yi〗^(-2) ] ------------

-----(1) 

The meaning of different terms used in the above equation 

are: yi = denotes the data obtained through experimental 

run, in ith observed experimental value, S/N means ratio 

of signal to noise (disturbances), η = value of calculated 

S/N ratio by utilizing above equation, n =1 to 18 is the 

total number of investigation planned through various run 
as per Taguchi’s DOE. In this project L-18 OA is, 

planned, so total 18 runs are performed to collect required 

data. 

Table 2: Calculation of ANOVA for determining 

Signal/Noise (S/N) ratio for MRR 

 

 
Table 3: Calculation of ANOVA for determining  

S/N ratios for SR 

 
 

Table 3: Calculation of Delta values from feedback for 

S/N ratio for LB (MRR) Considering different changing 

input variables such as electrode thickness (t), pulse on 

duration (Ton) and discharge current (Ip), there is obvious 

correlation between input variables and its influence on 
MRR in the machining of workpiece by die sinking EDM. 

It is clearly seen in the plot of S/N and main effect plot. 

The MRR is directly influenced by Ip when it is in the 

range of 2.5 A to 7.   

 

 
 

 

Figure 2: Showing Taguchi Analysis: SR (Ra) Vs. Ton, Ip 

& Th (x) 
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     Figure 3: Major aftereffect Graph for SN ratios (SR) 

 

Surface Plot: SR is best at low values of discharge current 

and pulse on time. When Ip rises up SR decreases and 
when Ton rises up SR decreases. This can be seen in the 

Figure 34 which shows the surface plot of surface 

roughness (SR) Vs Ton and Ip - varying two values and 

one value kept constant. At low values of electrode 

thickness SR is good but at high value it decreases. 

 

 
 

Figure 4: Surface Plot of SR Vs Ton and Ip when Hold 

Values for Cu electrode. 

 

Interdependence graph for SR also called as Ineraction 

plot is shown in below Figure 35. In this graph ineraction 

of SR values with respect to input parametrs Ton, Ip, 

thickness (Th) is represented. These plots clearly indicate 

that at low values of Ip and Ton surface Roughness (SR) is 
good but as we incrsse to higher values surface roughness 

(SR) is poor. 

 

 

 
 

 

Figure 5: Interaction Plot for Surface Roughness (Ra) with 

Ton, Ip, and Th. (x). 

V. CONCLUSION 

 
The current study relates to machining of HCHCr (D2) by 

Die Sinking EDM and investigates to find the optimal 

values of output process parameters with respect to 

changing input response variables and finding various data 
related as per DOE based on Taguchi techniques. The 

effect of machining responses is then analyzed for MRR, 

TWR and SR in Minitab-19 Software and final 

conclusions related to MRR, TWR and SR are drawn.  

Below are the conclusions:   

 

Conclusion related to MRR: As per Taguchi’s Design 

Criteria Larger is Better S/N ratio It is finally concluded 

that optimal value of MRR is found to be 6.3351 

mm3/min. which is found at Run-18 when the optimum 

combination of input parameters is copper tool electrode 
thickness is (t) = 8 mm, and pulse on duration Ton = 30 μs 

and Discharge Current Ip = 6A. Further it is also 

concluded that value of discharge current (Ip) is most 

dominating parameter and after that pulse on duration 

(Ton) is most contributing factor and the thickness of 

electrode is least influencing parameter. 
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