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Study of Design Flow of ROS Compliant FPGA Component of
Image Processing Hardware by High-Level Synthesis
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Abstract: In robot vision, using FPGA (Field Programmable Gate Array) for image processing is expected
to speed up and reduce power consumption. However, system design using FPGA has a problem of low de-
velopment productivity. In response to this problem, we proposed FPGA component technology compliant
with ROS (Robot Operating System) widely used for robot development. In this paper, the design flow for
componentizing the image processing hardware using high level synthesis is discussed, using FAST feature

point detection as a case study.
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void fifo2axi (  volatile int8_t *din_fifo2axi,
AXI_STREAM& IMAGE_STREAM)

{
#pragma HLS INTERFACE axis port=IMAGE_STREAM
#pragma HLS INTERFACE ap_fifo port=din_fifo2axi
ap_axiu<32,1,1,1> lap;
int height=480, width=640, i, j;
int pixel[4]={0,0,0,0};

for(i=0;i<height;i++){
for(j=0;j<width;j++){

pixel[0] = *din_fifo2axi;

pixel[1] = *din_fifo2axi;

pixel[2] = *din_fifo2axi;

pixel[3] = *din_fifo2axi;

lap.data=(0xff000000 &(pixel[3]<<24))
+(0x00ff0000 &(pixel[2]<<16))
+(0x0000ff00 &(pixel[1]<<8))
+(0x000000ff & pixel[0]);

if(j ==width-1) lap.last=1;
else lap.last=0;
if(i==0 && j==0) lap.user=1;

else lap.user =0;
IMAGE_STREAM << lap;

1}
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