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Abstract

Based on machine vision, the improved lane detection algorithm has been studied with the
processing of the image, IPM view conversion, filtering, Hough linear detection, RANSAC and Bes-
sel spline curve fitting and inverse perspective transformation. The test results show that this im-
proved lane detection algorithm is stable and accurate, and can accurately detect the lane line, for
vehicle occlusion, shadows of trees, uncleared lane, obviously curved lane and other typical road
conditions, providing the feasibility of intelligent electric independent car driving in the park en-
vironment.
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Figure 1. Image acquisition cameras
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USB i B8 k15 B SE 4G AT 15 RS I B 10 A UM IR AR I, AT R A5 4 Microsoft Visual
C++2010, JFRIEF N C/C+ (OPENCV), EIGAEERTISEmEWE 1 fos, BRMHEXSHWE 1 fix.

Table 1. Correlation parameter of image acquisition senor
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Figure 2. Linear camera model
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Figure 3. Selected twelve checkerboard graph
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Figure 4. Found corner point position
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Figure 5. Result of corner point detection
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Figure 6. Internal parameter of cameral

B 6. REREIATRSH

DOI: 10.12677/csa.2020.106118

1144

RGXIRE =SS


https://doi.org/10.12677/csa.2020.106118

W 55

6) A undistort() ek EUF HHF I J5 B EE

7) LA XML SCAKE ORAEAR E IS4
4. BEYLBRGS(IPM)

TEFEANAL e AR B (R, RS b AR e i B SR AU AL N AR S8, B RN R A AR FR
SRt A bR RIS RS WE A e R . Il R AR B IPM BUR, AN A

1) A ReHERAE H bR R 30 2858 Sk il 1) T4

BT F AL AT EE LR 238 MR E IR B AR R, HeaiE s BRI, AR R AT
MZER 54T N T b — SRR B bR IR A 20 R AR AR & % 7 T . 7E IPM AL kAT ik e 1 2% X
A ARG L AR IS R, AT G247 B A rp R SO R DI AT A, b 1 AN 22
(ACERFERT, S 7 RIEM SRR, 18 7 AR IREE F, AETTHE ORI X, AL R ek
DGR X A AT 2 R IR T A

Figure 7. Schematic diagram of inverse perspective projection (Image Credit: Cal tech lane data set)
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Figure 8. Read original diagram
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Figure 9. Inverse perspective transformation. (a) Original image; (b) Image after the inverse perspective transformation
when H = 11; (c) Image after the inverse perspective transformation when H = 12; (d) Image after the inverse perspective
transformation when H = 13
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Figurel0. Gauss filtering. (a) Original image; (b) Image after the inverse perspective transformation; (c) Filtered image
when o, =7, 0, = 5; (d) Filtered image when 0, =7, 6, = 5
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Figure 11. IPM image after threshold conversion. (a) Percentile point g = 95.5; (b) Percentile point ¢ = 96.5; (c) Percentile
point g = 97.5; (d) Percentile point ¢ = 98.5
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