BASEE T
20174E7 A

FR P NE R = -y )
JOURNAL OF TONGJI UNIVERSITY(NATURAL SCIENCE)

Vol. 45 No. 7
Jul. 2017

TEHE. 0253-374X(2017)07-0994-06

DOI.10. 11908/j. issn. 0253-374x. 2017. 07. 008

BRERE TEEINENESEMEEME SN
MR, ol

(RIgF R Pyaplee 5 T RSB, 1 200092)

WE . 5T XY EE NIRRT W5 5 G E#HT
B0 I B RS A mte B & vk R 5 T0E
EEEWENXR, BIAARBTREMESEFRTENR
F BB EWE. SREH, ZR S THRENMNEET
T B AR DL 25 5 A B IR S T B A R SR AR MR AR
1. FEEE AR E AR R AR R E TR %R
B4 Br LB EF RPN FEARE N B ERNTFENIE
SEWENXRN KBNS R 5ITESERNiREZER
L 75%, UGB R 0. 963, F 1% R 2 AT LA B i A 0 =
FHZEMAHXKR. SETET IHWE T8 8 TP 7 ik 4H L
BRI R T R WA R T R A, B R R AL
X Sl E; BEIEWE; BERRRE BTEE;
EE R
hESHES: U270.176 NEERERS: A

Evaluation and  Analysis of  Speech

Intelligibility in High-speed Train

Compartments Under Strong Noise Environment

JU Longhua, GE Jionmin
(School of Physical Science and Engineering, Tongji University,
Shanghai 200092, China)

Abstract:
articulation in high-speed train compartment under strong

For the quantitative analysis of the speech

noise environment, the speech articulation was achieved in
different positions of high-speed train compartments under
different speeds and speech levels by using the relationship
between Chinese speech articulation and the speech
transmission index (STD according to IEC 60268-16(2011).
The results show that the interior location below the
pantograph is the weakest position for speech articulation. In
addition, at this position speech articulation changes with
speed linearly rule and with speech level quadratic
nonlinearly. Then, by using multivariate nonlinear regression
expression of interior speech

analysis, the relational
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articulation, speed and speech level was established. The
standard deviation between the test results and the curve was
1.75% and the coefficient of determination R* was 0. 963,
which indicates that the expression can well simulate the
relationship among them. Compared with the evaluation
method based on speech transmission index, the objective
parameter of this evaluation method is simpler and this method
has more application values.
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Fig.1 Configurations of sound sources and receiver positions during impulse response

measurement and receiver positions during field test

1.2 Bk e B2 i =
1.2.1 RO E

P TS 3 P B 2 7 R P A AR —
R, 7 LA A YR ik s g oz 00 ek e R AE X U Bl A4 4 4
(32 H 5 ZEREAT. FEPE T A K 17. 6 m 58 2. 9
m. 2. 2 m, EREPIBE 5 B A5 2 HEEE A TR R
(S1~S1O 4 FMiFHERP 10 2~ #Hr i g, 4
AW (RI~RO 9007 F A Ha0T 5 0 &
H 1 .
1.2.2 WEEE

K FARB S EFFRAT ARG H R
M R ) 25 S B ) 2 P P A IR0 T O BE B R
AP B B&K 4292 BIBR 75 W, 75
BN HAR 1. 6 m. Slos fi i B&KA4189 AL
8. A RBE T B AR ZERE 7 H3R  BF LL R E K
SEERIEE S AR 1. 2 m. BIERE RS
B&K Pulse 3560-C IR RERS.

AP A I 20 s 9 63 Hz~1. 4 kHz
W IE XSS 5 A AR Bk b B2 75 U5 4 B AR
BIE 10 Mg BAL . RS H) 10 ZH ki md 5.
Rig, FINBA RS ES SBEIUES ZMER 21
AN HHRE R 10 AN PR B R B & A B 4 SRl
RUAE B ik e iy

i

2.1 BEEWETERNA

20 tH4g 70 4£4/%, Houtgast 251U s Ny 22 h
5] A il %% %% 6 #0 (modulation transfer function,
MTEF) 82, 3 138 o I B2 7 5 1% i R4 1 IR i 5%
M pF%r 133 STL STI 2 )5 , Houtgast £ BF 5%
T 1L AEMWIET EWES STI MMM A
WTE S Z EE S IEM R 257, 45 1R W STT 5ix 11
PR AR SCAAR 5. BRIt STT Al LAR T[] 5 Rl

2 ik

[l



996 Rl ¥ k2 2 WE KRB 2B

RN

B EMW RN, 20 142 90 AERTITIE, B T IUER
SHAEESARNFERES, BEAYEET TR
STI 5 TUETE 7 15 Wi BE 7 5 b 4 ke A T B
RPERFFE . i AR ST K B, ST AJ LA 7 b
TR AP A R 24T = N DUETE 1 Wi B, ST1
B G 78 7 1K 2 PR R s R A8

A STI WA RBEMAE 2 Brx. ¥,
MTF #84E Schroeder 2 H #7875 & 4 &
G219 Bk 7 SR E] R A R
Jmh () e ful dt

O J:oh(t)zdt

m(fu) = o (141070

D
KAt em (fr) PR RS SR A (O R IR IRIANL 5 £
PGSR, Ha; Ro A fE R EE, dB. SRR 1R oA
MG L BB S 5 S SR & R S
I RABUA VR 7 £ 5 7 TR R ) 22 fHL

BRAF Rk Ry
A R AR BURRIE

FRRIRE IR >
IR RS B

Y

AR B B [ |

WrE MR .
F R
B AT Y
ISR
xR 7 AN
BERHEIE .
TLRAETEBIE

2 STIRENELRETER
Fig.2 Flowchant of STI indirect measurement method
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Fig.3 Comparison of train interior noise level under
350 km + h™! and male speech level of 75 dB(A)
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Tab.1 STI value of 80 dB{A) speech level of different measuring points at 350 km « h™!

STIHE(E
R R1 R3 R4
EZHIEN ZHSFER FREESFEN ZHSFER ERESEN RESER EZHESER
ODEON i+& 0. 66 0.49 0.72 0. 65 0.69 0.61 0. 70
Matlab 4R#2{15& 0. 65 0.48 0.73 0. 64 0.71 0.61 0. 68
EE 0.01 0.01 -0.01 0.01 -0, 02 0. 00 0. 02
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Tab.2 STI value of measuring point Rl of different speech levels at 350 km « h™!

STIT&EH
R 75 dB(A) 80 dB(A) 85 dB(A)
B ZHSER EZBEER SR E | R ZHSER
ODEON it+& 0. 50 0. 33 0. 61 0. 47 0. 68 0.58
Matlab $HF2H& 0. 49 0. 32 0. 60 0. 45 0. 68 0. 57
LE 0.01 0.01 0.01 0. 02 0. 00 0.01

£3 75 dB(A)IEFFLRA TR A R2 REIEZEITEE STI i+EBHE
Tab.3 STI value of measuring point R2 of 75 dB(A) speech level under different speed conditions
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ODEON & 0.71 0. 65 0. 66 0. 63 0. 65 0.55 0.59 0.52
Matlab 42 iT& 0.68 0. 62 0. 64 0.61 0.63 0.52 0.56 0. 50
E1H 0.03 0.03 0. 02 0.02 0. 02 0.03 0.03 0.03
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Fig.4 Speech intelligibility versus train running speed
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