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Abstract

irregularity, alignment irregularity and curvature. The detector uses laser as reference and uses gradienter and

A railway track smoothness detector based on laser reference is proposed, which can detect height

remote focusing system to make laser irradiate the photoelectric target vertically. The data is collected through the
data acquisition unit and is transmitted to the data processing unit. The track irregularity parameters are obtained
and displayed on the human-computer interface. The experimental results show that the proposed detector has high
reliability and high accuracy. The detection distance can reach 200 m and the measurement accuracy is 1 mm.
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Fig. 1 Irregularity parameters

1 7 N TR N T e <

ST Bt 5 008 D8O s T 00 3 O A N A S B X
U 1 v IS ST G BE 2 1) AN SF- T E 0 it 8 AT A
), I %o 5 22 R 3 1) 03 AT RE A
2.1 SRR TNt

PR AR AS N 2 50 A 1 2 T 0 2 A
T HUAR s 2 2 L ) LB AR . BUIE S AR
T2 i S B 00 T L I B 3 sk, 5k A 4
OIF L 83k, ™ B AT S 3080 BB, DA 3 A ™
PR

o AR AN ST I 2 30K I D B PR n PR 2 R L B
R ASC Y e S i 3 a2 B T E AR R B L IE 1 —
Uiy o 8 15 A AR 72 2R AR AR L i O A RO
WRE % I 1A I B 4 s Y T L JF BO7E AR
LT RS . RS A B S ) CMOS A3 BIL X HE
T b (0 0O O BE R 4 Ak A B % BE o A AR . B
TG0 S 2 WA i A2 2 A R B 0O Y T I
e 3 A 0 B U A R DL M W A R
w30,

HEAT 5 AN S50 2 5000 o B B o 05 1 A R
WES 5 i R S 2 33 o o7 B DR 5 3y L SOG A8 D
a1 A AR T b AR 0T ) B R AR AL B R A
RENEOETE PO S S E A o MIEE v, BT
HERR S s ¥ 42 Wi o 7% 3 — € 1Y % K L3I0 & 45 2
Ab R T4 BRELE LA BIEOL B G 5 G HL A
T AR B v, L UL A A 2 MR T A A 1
= A IS5y iR AR N

Y=Y1 7 V2o (D

receive

send
= target data collection
f

laser

holder

ancillary
equipment

I

Ineasuring pointl measuring

point2

railroad track

P2 T AR ~F- MG i it L 1] ) R 11D

Fig. 2 Principle diagram of height irregularity detection (side view)
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Fig. 3 Principle diagram of alignment irregularity detection (top view)
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Table 1 Data measured in range from 190 m to 200 m

Standard height Measured height Standard alignment Measured alignment
Chord length /m
irregularity /mm irregularity /mm irregularity /mm irregularity /mm
190.0 1.1 1.3 0.2 0.5
190.5 2.4 2.3 1.3 1.6
191.0 0.3 0.6 2.4 1.9
191.5 2.2 2.2 3.1 3.0
192.0 2.3 1.9 0.3 0.4
192.5 0.9 0.8 1.5 1.9
193.0 1.5 1.6 2.4 2.6
193.5 1.2 1.2 1.1 1.5
194.0 2.0 2.3 2.1 1.6
194.5 2.4 2.8 1.9 1.9
195.0 1.6 1.8 0.9 1.4
195.5 1.7 1.5 1.3 1.4
196.0 2.6 2.7 0.6 0.3
196.5 2.3 1.9 2.8 3.0
197.0 2.1 1.9 1.6 1.6
197.5 0.3 1.1 1.9 2.5
198.0 3.1 2.5 0.3 0.3
198.5 1.1 1.8 2.7 2.4
199.0 2.4 1.7 2.4 2.7
199.5 0.8 1.9 1.3 2.2
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Table 2 Data measured in range from 220 m to 230 m

Standard height
Chord length /m

irregularity /mm

Measured height

irregularity /mm

Standard alignment Measured alignment

irregularity /mm irregularity /mm

220.0 2.3 3.3 1.2 0.5
220.5 1.3 2.5 0.3 0.2
221.0 2.3 0.4 2.1 2.3
221.5 0.9 1.2 1.3 3.2
222.0 2.4 1.9 2.7 0.3
222.5 0.6 0.8 1.5 1.9
223.0 2.3 1.6 0.4 0.6
223.5 0.8 1.2 0.0 1.5
224.0 1.3 4.3 0.9 1.6
224.5 0.5 3.6 1.9 4.6
225.0 0.8 1.8 1.9 1.6
225.5 2.7 1.5 2.9 0.5
226.0 1.0 2.7 3.1 5.9
226.5 1.0 2.5 2.4 0.9
227.0 1.3 1.9 0.7 1.6
227.5 1.3 1.9 0.7 0.9
228.0 2.2 2.5 1.8 0.3
228.5 2.6 2.9 1.3 3.5
229.0 2.0 1.7 0.4 0.0
229.5 0.8 3.4 1.6 5.4
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