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ABSTRACT: Edge detection is an important and growing area in different fields such as image pattern recognition,
machine learning and processing, and Computer vision. Edge detection of an image of the object is the main goal for
different Edge detection algorithms. In Edge detection, the most important step is to identify the edges of an image of
the object and pixel information of the Image In every edge detection algorithm. The effective and efficient
performance of a digital system mainly depends on the delay, area, and power consumption. The separameters decide
the efficiency of any digital core system..

LINTRODUCTION

Edge detection techniques have been successfully used for different applications. In edge detection, the abrupt changes
in the pixel intensity are determined. These change in pixel intensities are determined by different techniques, in which
different parameters are tuned to refine the edges of salient objects while suppressing the redundant objects from
image. The edges obtained by different edge detector are broadly classified into two types: correct edges and false
edges. Correct edge represent salient object and false edges are produced due to detector sensitiveness. The edge
detection algorithms have three steps: filtering, enhancement and detection. Filtering is normally used to remove the
noise from image. Enhancement is used to magnify the pixel intensity values in local area of an image and in detection
the strong edges are determined.

II. PROPOSED SYSTEM FLOW

2.1Process flow of RGB to binary image conversion (MATLAB Part)
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Fig 2.1
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2.2 PROPOSED SYSTEM TECHNIQUE:
e Sobel Edge Detection using Binary Operators
2.3 PROPOSED SYSTEM ADVANTAGES:

e  Area Efficient
e Delay Efficient

III. MODULE & EXPLANATIONS

3.1IMODULES NAME:
® Reading Image
® Compare the gradient magnitude with threshold value and find true edges
®  Applying the convolution mask i and j on the input image
® Determine the gradient magnitude by computing

® Compare the gradient magnitude with threshold value and find true edge
3.2 READING IMAGE:
Sobel operator is used to detect edges of the test images used. This procedure is applied on more than one test
image as shown in Fig. Firstly the image data is read as an array with the dimension of image size.

Fig 3.1

3.3 APPLYING THE CONVOLUTION MASK I AND J ON THE INPUT IMAGE:
The horizontal template and vertical template shown in Fig. 1.6 above are used to get convolution with input
image by using equation (1) and (2). The result matrix after this operation is got the same size of two gradients Matrix

Fig 3.2
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IV. SOBEL EDGE DETETOR OPERATOR

Sobel Edge Detection, there are two masks, one mask identifies the horizontal edges and the other mask identifies the
vertical edges. Each of the masks has the effect of calculating the gradient in both vertical and horizontal direction
Gi=Gx*F(i,j) and Gj=Gy*F(i,j)

4.1 SOBEL EDGE DETECTION:

Algorithm for Sobel Edge Detection The Sobel Edge Detection Operator is 3x3 spatial mask. It is based on first
derivative based operation. The Sobel masks are defined as:

I

I
[

I

I
=

Hi=0 0 0 S H2=-2 0

1]

Suppose the pixel value of a 3x3 sub-window of an image is as shown as in Table

DO | DI | D2
D3 | D4 | D5
D6 | D7 | D8

The pixel intensity values of a 3x3 sub-window of an image

Applying the Sobel mask on the sub-window of Fig. 1 yields

G,=(D6+2x D7+ D8)—(D0+2xDl+ D2)
= r1— 2 Where,  ri-(ps+2xD7+p8)and 2= (D0 + 2% D1+ D2)

G, = (D2} 2x D5+ D8)— (D0 + 2% D3+ D6)
= f3— ra Where, ;3= (p2+2x D5+ ps)and fa=(po+2x D3+ D6)

5 SOFTWARE REQUIREMENTS
»  Verification Tool
e Modelsim 6.4c
»  Synthesis Tool
e Xilinx ISE 13.2

V.INTRODUCTION TO MODELSIM

ModelSim is a useful tool that allows you to stimulate the inputs of your modules and view both outputs and internal
signals. It allows you to do both behavioral and timing simulation, however, this document will focus on behavioral

simulation. Keep in mind that these simulations are based on models and thus the results are only as accurate as the
constituent models.
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5.1MODELSIM - ADVANCED SIMULATION AND DEBUG

ASIC and FPGA design

ANALYZE

MIXED HDL SIMULATION e conl
(_coverace |

CREATE SIMULATE MANAGE

VI. SOBEL WITH PROPOSED STOCHASTIC LOGIC:
assign gx=((p2-p0)+((p5-p3)<<1)+(p8-p6H));//sobel mask for gradient in horiz. direction

assign gy=((p0-p6)+((p1-p7)<<1)+(p2-p8));//sobel mask for gradient in vertical direction

assign abs_gx = (gx[10]? ~gx+1 : gx); /I to find the absolute value of gx.
assign abs_gy = (gy[10]? ~gy+1 : gy); /I to find the absolute value of gy.
assign sum = (abs_gx+abs_gy); /I finding the sum
assign dxy = (Jsum[10:8])?8'hff :8'h00; // to limit the max value to 255
VII. AREA COMPARISON
7.1AREA COMPARISON
Method Area Delay
Spartan 3 LUT Slices Gates Overall Delay | Gate Delay | Path Delay
Proposed 302 156 3705 30.745ns 18.485ns 12.260ns
Modification 119 77 1736 28.121ns 15.304ns 12.817ns
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7.2DELAY CALCULATION 7.3 RTL SCHEMATIC

H Overall
Delay

H Gate
Delay

Path
Delay

VIII. CONCLUSION

This paper mainly focuses on the design and simulation System of the Sobel edge detection method. This
method uses two 3x3 convolution masks to estimate gradient in X and Y-direction and which is easy to implement than
other operators. The Sobel edge detection method calculates 2-D spatial gradient of image intensity at each point of an
image by convolution with small and integer.
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