Hi38 B4 3 M R Ol R R Vol .38 No.3
2021 4F 6 J] Journal of East China Jiaotong University Jun ., 2021

X E RS :1005-0523(2021)03-0095-07
BT ot LSD EZAQ M E X RN R E 4 5T EX

& SLE AT, X AR

(PR A8 R 2 R4 B, Y074 M 5 330013)

FEASERLSD AL EEHERAGE DT AR AXRELEF AL, 3B — A T R &k 2t Canny #2252
% B0 LSD A &AM Sk . AR Canny H k42 % A4, KA TA% B RN LSD A& f kst A LRI, £ &3
Canny 1 Z A8 ) & A% T 3 708 0k, 2 Tk 09 F) B A B4 B R 10 2%, Mo A3 R Ok AT T B AR A R BT A9 AR P AR R R R A IR Ok
AR A Canny 2 %A 0 P 69 F M8k AT B % BRI, B aF 3R T a0 g8 ok Bt Canny 3R % B4R 69 1SD A &b nl 3k
Jo BV AR LA B A R ARECY . IR R AN Bt LSD A & H ok AT AR AR @ R A KR IRACR B4R A8 KR 8 AR AT E)
BOR AR, B F AR B G Ao 45 AR B B A 0 M A4S R 4 R AR TT 6.49% A% 13.58%, A 6 SRR MR FG R R L T A ah AR
— 2 % AL,

KB AR HL 2 R AR Canny F ik A 8K A & A LSD ik

W E 525 TP391 MERER RS A

ARSI AR & SUF AT, 2 AR, K T it LSD A &4 ik g 404 & m 12 R 4R B[], 4 R S8 X F 4R ,2021,38(3)
95-101.

DOI:10.16749/j.cnki.jecjtu.20210706.006

Rail Surface Boundary Extraction Based on Improved LSD Line
Detection Algorithm

Cao Yiqin,He Tian, Liu Longbiao
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Abstract.In view of the shortcomings of traditional LSD line detection algorithm, such as the tendency to lose
details and discontinuity of line extraction, this paper presents an LSD line detection algorithm based on bilateral
filter proposed to improve Canny edge image extraction. The Canny algorithm was used to extract the edge image,
based on which LSD line detection algorithm is used to extract the line. For the Canny edge detection using
gaussian filtering, the image edge will be blurred while reducing the noise. The bilateral filtering has a better
protection effect on the edge of the image. Therefore, the algorithm adopts bilateral filtering instead of Gaussian
filtering in the Canny edge detection to extract the edge image. At the same time, the LSD line detection algo-
rithm based on bilateral filter to improve Canny edge image extraction was applied to the rail surface boundary
extraction. The results show that LSD linear extraction algorithm based on Canny edge detection and edge image
extraction based on bilateral filtering was better for the linear extraction of rail surface boundary. The relevant e-
valuation indexes have been greatly improved and the peak signal-to—noise ratio of the experimental images in-
creased by 6.49% and 13.58% respectively. It lays a foundation for the subsequent identification of rail surface

defects and has certain practical value.
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different algorithms

K 6(b) Mg LSD B £ kil 55 g HE I A 26 B,
&Wiﬁﬁ% j;J#e{mlAm %Eﬁr&eﬁ;ﬁ\ﬁd hLFﬁﬁ\x WWw.tnki.net

2R 4R BUSE B T W6(c)ﬁ1@([15]ﬁ{£&zﬁl
2B 0] LA B TR A A0 A R AS TR B i ke



ﬁg

xR

i

st

100

IS

2021 4

LSD BIEAR, (E6F T 0B P E R RO 85 22 5 181 6(d)
9 CLSD $RERZE S AR BB X8k, 7= A AR 208 e
X TR R0 o e 5 A A B I v T SRR [ 1515
5 & 6(e) iy BFCLSD B3k 52 45 3L % T 41
R85 0O X I ) SR BORE JBE EL DA L 3 A BRI, B 5%
o PR E AL, $ B 9 T B A, U ) R B UK
Ty, AN 2 2 FECOR T A 1 A 000 5 it B T A A B 0
I ARZEMTH 2 HEARISGIRURA TR . LEA R 6 5255
G, X IR BERARA AR 5 AP i 2% g $2 1L BE -
CLSD ByERCR A, 15 4 P SRR 44
18, JEHOR AN A 30 G X IR AR A G218 1) i1 2%
3.2 EWIEH

h & PE M BRCLSD A #5bE | Dt 151 % 46t
NI FE R SR B {7 8 H (PSNR) 1Y J5 2% (MSE)
2 N I EUR & WPEAN 48 bR 4 LSD Bk | Sk
[15)% ¥ \CLSD % A BFCLSD 5 ¥: 2 B B 28 )5 11
ZOREUR AT I

W /15 M L (PSNR) J2 1 1 85 )iz 19— Fh K &
ULV 8 55 , PSNR BB K %78 R B B
PSS R R R R T B, 1977 22 (MSE) &R
SRR S R EMR Z B 77 152 22 ,MSE {H /),
U I A5 R B S R AE I R 450 AR AL

XTI 7 (a) R 8 (a) 73 il I LSD 353% | SCHR[15]
B3k (CLSD Bk Al BFCLSD vk b7 H 4 $ 1, $2
Bk K  7(h)~K 7(e) K 8(b)~F 8(e) Fim
Bl 7(b), Bl 8(h) 5l ik 5t 1LSD Sk #E 4T L L Il
JE I A KGR K T (e), B 8 ()4l SCHR[15] 5
PEHLR ISR B 7(d), B 8(d) 23 h CLSD &
REERMEE R E 7(e), B 8(e) s3>~ BFCLSD
L ELR A I 25

I E RIS RS 2 1LSD vk SCHR[15] BB
CLSD %75 BFCLSD 53 1 B 2k 45 WU EIAZ AR N 1
PSNR {E 1 MSE {EHCESME, g 45 R ik 1 fos .,

F1 AEEEENITNER

Tab.1 Objective evaluation results of different algorithms

- M ISD  X#k[15] CLSD  BFCLSD

Ry Ik Hk Hk Hk
g% PSNR 24794 25226 24305  26.404
EES MSE 13719 12742  13.609  8.248
s — o (C)PSNR-2U20 472102694 CMiK 384N 2)3 783
K& MSE 51948 37.894 26.174 15528

(d) CLSD k420 (e) BFCLSD kL
B7 TEEEMNEERNESEGELRNER

Fig.7 Linear extraction results of panoramic image of
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image by different algorithms
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