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Rail Number Recognition Algorithm Based on
Line Laser Scanning Imaging Technology

LI Anyi, WANG Xuehua™ , LIU Su, WANG Can, ZHANG Hongxia, LIU Xing, SHEN Kaiyun
School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: To solve the problem of low efficiency, time-consuming and labor-consuming in the process of the
rail number identification by manual, this paper proposes a method of non-contact line laser scanning and
imaging to identify the rail number, and develops an identification system by using hybrid programming
with C# language and HALCON. The line laser sensor was used to scan and reconstruct the profile of the rail
threshold

segmentation, image morphological processing, and character segmentation, and the characters of the rail

surface, and the character image was pretreated through the process of median filtering,
number were recognized by the Multilayer Perceptron Classifier. The results indicated that the recognition rate of
the rail number character was up to 96% , which solved the problem of character recognition error due to
corrosion and fouling, and the automatic detection of high-speed rail welding was realized.

Keywords: line laser scanning and imaging; rail number; recognition algorithm; multi-layer neural network

Ty S LR T ARG R S A R R AL AR Y
OB X PR A R R A K
WS B TR S PP S 1 R A
BS54 SR PRI R S S A AL
F189 AN B E P 25 DR 3R el 25 M R R B P AT RO T i
T B AR BILAA BRGNS ROR
AR SEME 2 B AR I . AR B R Bk

s B HE.2017-11-27

B 25 I 24 5 ORISR DG i 5 i R S
] 12 #L (support vector machine, SVM) " %5 J7 ik |
{EL 2 B2 Aol 25 ) 2 W SR FE G L 25 Bt B o
FHR A7 ] S () R SR DG JC 125 75 BAR R IL T, A
oy FAT AR Z5 3 T Ho iz SRt A, o i 2
S RGN B LR SVM B Ab B 2R [ R
RORAR L B AE 22 28 [ U3 I 7E R ME 5001 2

ESUHE TR R A0 504 A 5 45T H (€X2016020)

EE B A L3 L4584 . E-mail:397615647@qq.com

HEIESE T2, W+, #8% . E-mail: wang_xuehua@yahoo.com

SIcAg s A3, Foptl XI5, A B T Ao R B U L [ ] ST LR R 4 4k, 2018, 40(3)

325-328,339.



326 T AR KA 4

404

W BREA G 22 I AR S R R GE I )

BRI 8 [) U, 42 H — o 4 R A 3 E 4
ABWOCH RO PNS R 5. RIFLEOL
S IRF A0 B A A I A R AR E A AT
PG, S O AF AR, PR T IAT B P A5 AR &5 5
% JZ A1 43 25 2% (multi-layer perceptron classifier,
MLP) # 28 [ 2 PR 1) 50 2 35 B N b 5 19
B, B 1 R R Y T A A

1 BIEXRE

BB S IR R G R BOR 4R ER AR PR
PPN =B A PRBOR S 2R ARl X 4%
WO AL B AR S Bt R IR, B B 3 T O
o 2V D5 ) A% 3l p O A2 I e 2R 4R L T4
PR E , AR 5 I A R AL AR = AL LIE AT
Ab BT T A ARG, TAR AN A 1R 7R

[
s .
RO CH AL

0 ﬁ WLAER

< BEmim PN,

Bl BERXRERZHEGE

Fig. 1 Structure of image acquisition system
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Fig. 2 Flowchart of image reconstruction
SR b 3R 20 R R A B Y 4 1R R A 3 BT
Ro



53 LI A LT RO R BOR B BB R 327

TUER PRy
SALBAER A

E3 WHMFHHEMESG
Fig. 3 Reconstructed image of characters on rail surface
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Fig. 4 Image after median filtering
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Fig. 5 Image after threshold segmentation

LS HR] LUE 280 3 245 A AL B 2 05 1
ARG, KB T AT B R s, W AR 9 )
BT ARG ER B DI R — R
14 ATy B — 2P A 3
23 EERELE

iz B0 e S il 5 B Bk 1 A BB BB &
BN I E AR SRR (T7)

A°oB=(ASB)®B (7)

K(7FERASEWITBERZENHE, A
] /N R AR 1) 465 74 56 B XF R A A K ) 1Y) 5%
Wel o &1 6 S 28 B A W) 235 44 T 0F ] 4 2847 I i S 4
TEMZE SR, INIE 6 AT LU, Y45t T it /e,
AN ST, s B R E AT H
o YR IT R FEIE R/ 3x3 F1 55 I, X [
BA R A — B RSOR | H R X T R R Xk
e AR AL BRI ORI . WSS R OT AR S
B [ A, T 5 b A 2% i AS 5B {HL IR 45 48 oo T AR
ik R, R SR % DX ok 3 A TR, X
JE SRR R BRI SR IR ME . 2548 70 R 242 ok 31 1A
TEPR B AP RHE I RTER T, 5Bk TR S h 4 KR 24K
THRER A EHAE T XSk A




328 T AR KA 4

404

Radius=3 | Circle \Ep P 6 0 ” 75“ l 3"'
- P 60U 75 (3
N 77775717
o BTG

Eo6 REFLEHRE

Fig. 6 Image after morphological treatment
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Fig. 7 Image after character segmentation
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Fig. 8 Character recognition result in original image
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