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Real-time extraction of light centerlines based on FPGA
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Abstract: With the popularization of high-speed rail, the screw loosening, body deformation and other
safety issues gradually attract people’s attention, and how to check the rail body is the research field.
Using laser 3-dimension measurement model, when the line structure light scans high-speed rail
body., it can estimate whether high-speed rail safety hazards exist according to the degree of distortion
of the laser stripe. How to quickly and accurately extract the center line of the laser stripe has become
the primary problem. Based on the consideration of the factors, such as the selection of the light
source, the environmental noise, and the reflection of the measured object, first, we use median filter
to remove the noise as pre process, and then target area and background are segmented by OTSU}; fi-
nally, we use improved gray barycenter method to extract the center line of target area. In this paper
the image is 1 024 pixel X 200 pixel in FPGA, the experience shows that extraction time of center line

is less than 0.97 ms. The algorithm can satis{y the requirements of high-speed rail detection system for
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light centerline extraction of real-time as well as high precision.
Key words: median filter; OTSU; gray barycenter method; FPGA
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Fig.1 Hardware structure block diagram of median
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Tab.1 FPGA resource consumption

Slice Logic Utilization
Utilization Used Available /%
Slice Registers 521 407,600 1
Slice LUTs 302 203,800 1
Occupied Slices 118 50,950 1
Flip Flop 24 413 5
LUT 111 413 26
LUT-FF pairs 278 413 67
DSP48Els 1 840 1
2 EESH
Tab.2 Time analysis
WO RN & B ]
SCHRL6 TRy 7 1280 X 1024 pixel 75 ms
SCERC7IM 77 12 1280 X 1024 pixel 47 ms
A SCTT ¥ 1024 X 200 pixel 0.97 ms
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