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Fig. 1 The architecture of IR image detection system
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Fig.3 The schematic of the CNN cell
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Table 2 The bit width of the variable

Variable Bit wide
Input data 8,[1+0+7]
the values of the states 12,[1+4+7]
Output data 8, [1+0+7]
Template 12,[1+4+7]
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Table 3 The FPGA resource used in synthesized circuit

Logic Utilization Used Available
Slice Registers 622 301 440
Slice LUTs 36 398 150 720
LUT-FF pairs 547 36 473
Block RAM/FIFO 434 416
DSP48Els 6 768
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Fig. 9 The result image from the matlab simulation
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The Implementation of Infrared Image Edge Detection Algorithm Based on
CNN on FPGA

WANG Wei, AN You-wei, HUANG Zhan, DING Feng., YANG Keng, BAI Cheng-xu
(College of Electronics Engineering » Chongqing University of Posts and Telecommunications, Chongging 400065, China)

Abstract: A novel infrared image edge detection algorithm based on cellular neural networks on FPGA is
proposed. First, the infrared image input module is to build with simulink. The relevant information of
infrared image head is acquired, and the infrared image pixel value range is adjusted. Then CNN IP core is
designed by lookup table which is created by the template of cellular neural networks. With the regularity
and interconnection locality of cellular neural network array, the CNN IP core will be expanded into the
cellular neural network array. Then the cellular neural network array is related with the infrared image
input and output module by modelsim, so that the infrared image will be processed in real time. The
experimental results showed: In the field programmable gate array hardware processor platforms such as
the Virtex-6 FPGA of the Xilinx, the infrared image edge detection algorithm will be implementationed
with cellular neural networks. The highest frequency of 142. 693MHz is got, and the system processing
speed of 2. 378 Mpixels/sec is reached.

Key words: Infrared image; Edge detection; CNN; FPGA



