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Fig. 1 Mobile laser scanning system
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Fig. 3 Optimisation of matching between rail scan point clouds and template point clouds

HHRIIKR

YRR T C A BE 222 I, JLIC RC 4l 2R 25 H
M VLT 0 R B ARG B2, PR MR S T DL RC RS
BEM) 2 A iR 22 BUE, S0 BRAEAR A5 2 DT I Aok
JERZER AR

2.3 HUEHOERI

BT 1 = BB O s AR AR R (0,0)
JITLAAR 3 1) DC C 2 5508 S 8000 78 49 74 Uk i
AR ZR LI A5 A I TP S5 AR A TR AT A
MRV BCAS 2 A4 Ze A B rhoo AR bR, AT R
THRZ I T I O s AR R -

Xy, _(xE +tx4)/2, 2)

Yoo = (¥ +¥5)/2,
HA (v yy5) (g yy ) R E—Wr i 22 A B
TN

A3 B W T PRI PO AR AR ADRERE T A
LA AR 22 P AIE s a5 AR B i Sk JE T4 X AR A R
AR I P s AR AR AR SR A S LR B
Xof A — AT T 1Y) 4 B AR 53 2= DR TRE, 7T DAAS: 38
TR AR R T IR BRER I O 2 R

2.4 BEHEBEHOETEME
N T HERR AU B LIS o EE AR SOR

A3

189

HEAC10

AR5

PR 14

FH =R 25 R BOR 43 B AU A s rhon 460 i o 0
BORE R R R 2R R PRI B BLIE D R A R
PR m BeIX] RS DCTR) N R &5 A — g B 1Y
ST AT ] BRI =R 2k R EOR L&
BMUNIITHHE
f,(x) =a;, t am(x
a; 3 (x _xi—1)3 ,
K, a,y,a,,,a,,,a, ; HREEREL
R T RAERE R UL it 2 BT W AR, RIVAH SB40L5
i AT A 1 R B (EAR 25 20 B 2405 75 1 A2 LA
N IEAT A DB B = R R i R ab 2 22
I X ) B B R s, DA

- xi—|)2 +

(3)

—x) a;, (x

i(xi—l) =a,t ai,l(xz—l _x£—1> +a, (xi—l _%z—l)2 +
a s (v = %) =a,,,
i(xi) =a;, t ai,l<xi —x,) + a;, <xi - xi—l)z +
a5 (%, - x, )"
(4)

SR AL T /I — 3 J B ) A7 IR ) 26 74 1 ) 4
V2R AN B RIOR e Y DX 1) 7 FE R AR Ll
1 T 2 VEC 7 R I T b Al — &
FISRAIECRS Ly AN U RA N S e S E RV € B S



190

M, 7E— DX Y AHE o, AR Ly, AR R S A B2
ST AN BE UL B 7E SR At DCTRN Y o ARBRAT y AR B
) = RSN E BRBUT | 8 1 28 — B Ze AR,
A LAARAGIIE rh 0 2 4 v 2% 0 LAY FELRR (L,
DVHEARE N A AR 5, Ry Aads o PR AE & 4 =K
FEARRRBEU G BT 5 BTG, W] LAAS 3 4 X E) Y
AIBIE P27 R

g B Ak 3R /D i 25 I R B, ST
Huber Fa A, 11775 AR T R

1, l vl < a,

a
m, a<lvl<b,

(v) = (5)

a(c—lvl)

— b <lvl=<
(c=b)lvl’ e
0 vl >c,

Hrr ) a,b,c IBUE—3 MR a =1.70,b = 3. 40,
c =8.50.

I B B i) 2% A28 Ay P 2 2 X = YRR 4% R
P R 2 B T AR, T DA 2 S5
JUTA 50 v R 22 5 0 S T 0 AR AR /N e 2
FEI 2 0, DTS2 3 FH A A T e AR 22 25080 o
BUIE O JT RRRLAR BE sZ ) H Y.

3 XBERSHW

3.1 SKIGHLA

R B UEE RS SO R G N = RS
VR B PO ER B BT 5 B AT AT 1, AR LT 32 T S5
YA T 1A R AR S0 Al 4 TR,

=

K4 BliRES R

Fig. 4 Data collection scenarios
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Fig. 6 Accuracy statistics of template point cloud matching
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Railway centre line extraction based on template point cloud matching

YAO Lianbi' CHEN Jun® QIN Yi* FAN Xianzheng® SUN Panpan® LIU Hao' RUAN Dongxu'

1 College of Surveying and Geo-Informatics, Tongji University, Shanghai 200092
2 China Railway Shanghai Design Institute Group Corporation Limited , Shanghai 200070

Abstract The existing railway lines need to be updated with the ageing of railways and the demand for capacity in-
crease , thus the surveying of railway lines is necessary without affecting its routine operations. However, the surveying
of most of the existing railway lines still relies on traditional manual methods, which are characterized by low effi-
ciency, heavy task, complex procedures, and repeated online. To address these priblems, this paper uses a least
squares based 2D template point cloud matching approach to jointly and repeatedly calculate the rail track surface
centre point position and then obtain the track centre line,track gauge and other related parameters based on abso-
lute 3D point cloud data obtained by the track mobile laser scanning system.The test and result analysis at the track
test site show that the proposed approach can effectively extract the track centre line and provide accurate centre
line data for the existing line survey.

Key words mobile laser scanning;railway centre line ;sensor integration



