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FPGA Implementation for Real Time Sobel Edge Detector Block
Using 3-Line Buffers
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Abstract

In this Paper, an efficient method of FPGA based design and implementation of Sobel Edge detector block
using 3-Line buffers is presented. The FPGA provides the proper and sufficient hardware for image processing
algorithms with flexibility to support Sobel edge detection algorithm. A pipe-lined method is used to implement
the edge detector. The proposed Sobel edge detection operator is an model using of Finite State Machine(FSM)
which executes a matrix mask operation to determine the level of edge intensity through different of pixels on an
image. This approach is useful to improve the system performance by taking advantage of efficient look up
tables, flip—flop resources on target device. The proposed Sobel detector using 3-line buffers is synthesized with
Xilinx ISE 14.2 and implemented on Virtex II xc2vp-30-7-FF836 FPGA device. Using matlab, we show better
PSNR performance of proposed design in terms of 3-Line buffers utilization.
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Table 2. Synthesis Result of the previous methods and
our proposed method

X 2 71 g AekslE Wy S d
Resources Used | Available | Utilization
Number g iosh| 482 1%
of Slice
. 27392
Flip |Propo 167 1%
Flops sed ¢
Nur:fbef Rajesh| 371 2%
occupie |Propo 369 13696 2%
d Slices| sed
Total .
Number Rajesh| 353 1%
of 4 P 27392
input rogo 283 1%
LUTs | ¢
Number Rajesh 14 2%
of 556
bonded PrOpO 20 3%
I0Bs sed
Number |paiesh| 1 6%
of 16
BUFGM |Propo 1 6%
UXs sed

Table 3.Speed Performance of the previous methods and
our proposed method
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Table 5. Comparison results of the previous methods and
out proposed method
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