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Rapid extraction algorithm of laser stripe center
in rail wear dynamic measurement
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Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: A center-extracted algorithm by combining the Kalman filter with the Hessian matrix was
proposed for the implementation of real-time stripe processing in rail wear dynamic measurement.
Firstly, the image region of a laser stripe in rail wear dynamic measurement was predicted with the
Kalman filter method. Then,the points with max gray were searched in the predicted region of laser
stripe line by line, and they were considered as the initial positions of laser stripe image center. Sub-
pixel positions of laser stripe image center were then extracted through the calculation of Hessian ma-
trix in the initial positions of laser stripe image center, Finally, the sub-pixel image center of laser
stripe was obtained in the region of stripe. The proposed algorithm reduces the searching area and the
number of Gaussian convolutions greatly, and improves the robustness and speed in the extraction of
laser stripe centre in the rail wear dynamic measurement. Experimental results show that it takes 1.6
ms to process every frame, and the extraction accuracy of laser stripe is also guaranteed.
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Fig. 1 Principle of rail wear measurement
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Fig. 2 Simulation diagram of position prediction
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Fig. 3 Simulation diagram of position prediction error
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Tab.1 Comparison of extraction results for sub-pixel stripe center image coordinates (Unit: pixel)
WOk Steger i% AR CTT - Steger % ATy
(xsy) (xsy) (x,y) (x,y)
(643.05, 310.97) (643.04, 310.98) (542. 29, 560.06) (542. 31, 560.07)
(674. 20, 435.05) (674. 20, 435.05) 360 (519. 24, 722.97) (519. 25, 722.97)
190 (579.41, 615.09) (579.41, 615.10) (605. 28, 270.84) (605. 29, 270.84)
(549. 32, 771.98) (549. 30, 771.98) (631. 08, 406.02) (631. 10, 406.03)
(648. 88, 313.05) (648. 88, 313.05) 6 (558.36, 526.10) (558.37, 526.11)
(648.48, 434.11) (648.48, 434.12) (522.83, 739.02) (522.83, 739.02)
228 (574.05, 540.02) (574.05, 540.01) (612.06, 295.96) (612.06, 295.96)
(537.32, 739.96) (537.34, 739.97) (647.02, 439.00) (647.01, 439.00)
(606.57, 270.24) (606. 56, 270. 25) o2z (573.93, 555.98) (573.95, 555.99)
361 (620. 83, 410.96) (620. 83, 410.95) (537.93, 801.01) (537.93, 801.02)
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