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Simulation Research on Active Noise Reduction in Driver’s Cab of
Autonomous-rail Rapid Tram
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Abstract: Noise of autonomous-rail rapid tram mainly comes from giant mechanical and electrical equipment installed on the
chassis of cab. The noise has a wide frequency band and obvious time-varying characteristics. Traditional noise reduction technology
can only work in specific frequencies and working conditions, and may not fully meet the noise reduction requirements of the
autonomous-rail rapid tram. In order to further improve the comfort of driving environment for autonomous-rail rapid tram cab, this
paper studies the active noise reduction technology of autonomous-rail rapid tram cab. A wideband feedforward active noise reduction
method is proposed, which adopts FXLMS control algorithm, and the control algorithm is derived, and the noise data of autonomous-
rail rapid tram is used in the Matlab/Simulink platform for modeling and simulation. The results show that the active noise reduction
technology can effectively reduce noise level in cab and the noise reduction is about 20 dB.

Keywords: autonomous-rail rapid tram; active noise reduction; FXLMS( filtered-x least mean square )

0 3= ART ) HATia K . B AL . A R A e SO 3,
ZRNZ RN, e e r R A I E IRE
PRI LA R A WIBEFER B EVH e oy soris @ rims b kis 2 U2 Ml ART 19
R RERLIE P2 240 (autonomous-rail rapid transit, TGRSy, B ZE L ORGSO T
BNz, S e TA PR RS o B R A

gt HEE: 2020-04-22 [ a
(R R FTE (1971—) | HERAH TR, EEAEa T e 1S UL RS AR AN RACR L B A
T PR AR T T A TSR, BT RHUR AR A 100% I bR




66 ERiISiERER

2021 457 3 1

W, RSG5 IR AT A i ity w) B
JRHE, IXETE e 2™ A R MRS RS AT 3 o G4
FRAFIBLE . GG A A Mt i LM P D 28R
HIREA K, T M IREE iRl R A AR
HAZzs [ R, B KB & ke B AN RIS

FBIFEME (active noise cancellation, ANC) FA
HNEARERBUN, ERR. FHX MR ERIg) 2
R P, L7 20 T4 30 4EAC, fHEAEFE P.Leug ER
BT Sh R R T AEE A T B
J5 CHFME R RRES R  ELI Y sl AT
TR M, BT 20 fital 80 4EAL, EBIREMEAI
W A VR 28 B O U T R R e
HAT, AR R LN A O 2 i, 0
FE LT AZ 38 A L FH AR XD, DR
Ko o] £ 5 N e s A o

AN TR U 2 )AL A M S R A R T
58, ST TAEGEREMREOR AN L, X Bl R R R 1Y
RN ST T A 20 I B R 0 G T S A
BT T AT

1 BHBEEANERE SR

B A BL A AR ROk A R AR
AZES B UKEhHF LR A IRHLAEHL R B A . HILHLR
FAE AR A2 AN [ 501 25 19 41R 20 30 2o 5 1A 1 4 21
AlbLE, AR AIBLE TR S O A IR .
HL e ) AL M P S (] A A 1 BT

P

2G| LM

SREh B

R

MR L
e YA s
(P

Bl FieFINEREZNEHH
Fig. 1 Spatial distribution of ART cab noise
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Fig. 4 Principle of active noise reduction technology
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Fig. 6 Simulation model of active noise reduction for cab
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Fig. 7 Simulation waveforms of sound pressure value
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Fig. 8 Simulation waveforms of sound pressure level
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Fig. 9 Noise power spectral density of cab after active noise
reduction
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