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Fig.2 The amplitude-frequency and phase-frequency of transfer function
by 30 mm+300 mm chord-based measuring system
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Fig.3 Recovery and original irregularity oscillogram of sine function

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



44 6 7R 28 K 2 # MR 2011 4F

WRELZ X B AR B (FHHT 154, J5 150 D TosX A A &) FE B — IR T B R I0E (5246 5 IR iR 1%
W (L) , IR ARARL, A3 — 5, IR AT I 3l , AR SIE A K HAR i 3 matlab P8R, &2 TR 164
TR SR 20 Hz, 552 bR —20, HICHA 2 .

BRI 1E 5Z P R IIE T 30 mm+300 mm 5% £ i 5% 125 W0 8 AN ST MR 719 % 326 R4 (121 2) 1) o 1
FV TR AE RIS 1 A2 IR E 5% 5 () T A Tk B ml b
14 EZKTHREXE5EXEEER

D3O, I = BRI A RN H (w,) = 1 — cos(iw/2) , ITAR B [RIFETZ KT R R 25 HOAR A (R
Vi)

ERER Z w1k Tk ERIEN A 2 S5 T 10" 2" BRAEMIVT , N FEIE R, 27 1A N7
BF, A% PRECRI S 2., 5% IMEAE A SEBRELRG 265 5 25 1A AR BT, #5356 pR A ED A 0, LA JC ik 42 i, BV 7E O B
I, A2 1 O SR IR A2 BEROR o BRI, TE 99 3 ) 520 Dt 1 )™ i 32 2% 338 pRA T 29 o AR & D
O AL ik SRR Ry 5 2 PR R 25 A8 A0 T P22, i BRE SR TG, AT 4 7R, 30 mm+300 mm 5% 7E I
K 2>30 mm [l A, HARIESY 25 O 7E (0, 2) (B2 48 4k, H3 #5 AN AEBR (A BT , 5t 2 fiff i 25 725 LU IE R
A B — .

2.5r S PR E/ %

A2

:’_‘U : 4‘0 . ﬁll) RIU ||':}U Ijlﬂ |—{U ]v.‘!li}
0.5 - # S /mm
E4 ZEETHREZSERZHNESREMEMERE(IRFE5)

Fig.4 The amplitude-frequency of transfer function compared by Asymmetrical chord
offset method andchord versed sine metrod with the same chord length
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Fig.5 Recovery and original irregularity ( Degree 9 tendency—off) oscillogram
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Fig.6 Complex and and original irregularity oscillogram
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Theory and Research of Asymmetrical Chord Offset Method of
Restoring a Waveform of Track Irregularity
Cheng Ying, Xu Yude, Zhou Yu, Chen Wen
(Key Laboratory of Road and Traffic Engineering of the Ministry of Education, Tongji University , Shanghai 201804 , China)

Abstract: Chord-based method is a common method of rail irregularity detection. Through studying transfer
function amplitude-frequency characteristics of 30 mm+300 mm Asymmetrical chord offset method, relation be-
tween amplitude-frequency and phase-frequency is given. By using the mathematical model of Fourier series
spreading and synthesizing, the restoration of track irregularity is realized. Single frequency sine wave debug-
ging verifies accuracy of the transfer function and the Fourier transform. By comparing the chord versed sine
method and Shanghai metro wave grinding data, the accuracy and reliability of three-point tapered chord meth-
od is analyzed. This paper also gives some problems and corresponding improving measures, which will help
provide a reference for the application of asymmetrical chord offset method.

Key words: asymmetrical chord offset method; transfer function; amplitude-frequency ; phase-frequency ; resto-
ration of track irregularity
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