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Objective assessment of communication speech
interference effect based on feature fusion
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Abstract: In view of the objective assessment problem of the effect of communication speech interference, methods
based on multi-measurements and multimodal fusion were proposed. First, the interfered speech was preprocessed by the
endpoint detection algorithm and time warping algorithm. Then, the content of speech was extracted and performed mea-
surement calculated with the standard speech to obtain five kinds of measure. After the fusion of five measures, random
forest model was used to assessed the quality level. Finally, a neural network model based on residual structure was de-
signed combined multimodal fusion technique, which fused the graph domain and measure domain features of the inter-
fered speech data and performed quality level assessment. Experimental results show that the accuracy of two methods
have reached more than 90%. Among them, the multimodal assessment method improves the accuracy by about 3.269%
compared with the existing research methods, which proves that it has a better performance.
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SRV 2 Y ey Rt

I R0 22 19X 48 T 30 2 B v 48 30 4 A
(e ), A BT 5 R G P A e 1E Ay %
RRASR AR, BZESMIE 12 Fis.

| 3 ><j“:,64 | 5
A

HEATRFE R I, 5o 50 % 1 P AR i v
FATHIN 2 N AEFEIIAR S 2R R, 5% 22 454
BRI IOR ZE SRHEE, 19212 iE S 4
PR &, HAERE 2708 1x 1024 F1 1x 128,
B /5FIFH Concatenate #/EH 2 AW 2% A4 = (1)
WA, [B YR 1x 1152 EE
TRk &, FIA Softmax EHEATIMIMLGS, Mifi5E
JEHEAE R 1) 2SR G TP . 2SRl
EREAEA AR WA 13 PR

4 SLIRTHR

AT FERI R T 32 RAE R R B S S0T
flfE55, SREFT ARG WEE | TR, Wik 5 A
FREIBHEI, L1 000 FFEAIE R . i skl S Y
RSB REAI KN 73 s BT AR I3 A rh 3
SR E IR (BEE AR AERNRE, A
¥ X i 5 S0 T R R, R ARSI R I PR R AR
bR, 193972 FMEATE S, KRB IAFEAER] 754
PRE . TE 2 M B RE K 2 BAS R G SLie 24
Bk MR AR FEA LU 3R 6:2:2.

£ Windows 10 #1F £4t ik ## Python HL2%
SJHEZE Scikit-Learn 58803 T BEALAR A AL 1) 22 I
FERE TR RSP [FIB, P Keras IRE )
HEZR 58 R 2 A R TR B S VPAs . SEIRTE— AL
4 Intel i7-11800H CPU 5 Nvidia 3060 GPU ] Hi [l
LT, 1BITHAEA 16 GB.

4.1 BNESKIE

D E B U B B B VAN B SR R, B SRR A B
PUARAMAE B AT 7 B0 B o e PPAl S50, R 550
M &ML (SVM, support vector machine). %% [A]IH
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(LR, logistic regression) 1X 2 Fif& G4 2% > 4
RARHATHI L o SRR ENLZ — R U 57, HAE
JEAER SR AR BE IE BRI 7 SZ 0I5 5 2, HBe A
I 25 2 5 40 L ART 17 B s K ) 70 28 B ~F THI K 58 B
BV . R EIHE Mg Tk, R s
T R TR B & B IR M A A1, 1T R FH A
RAASRAG T SR AR 7> BRSNS R R,
ECBE A8 A T 45 10 2%

BEAT B SIS , R SZ U EAEACH 5 A
Moy N 2Eash, LFRIEm R e i B4R
B, SEEREE R 5 P, Wi kI, 124
U B P VI R B AR IR, SO Im) LA B AL AR AR
HIRCRELT, RN RBERAE RS, 3 Mhop2k
AT BRI HE R B . BUAh, KR EEAE
NENIES 3 Ay 2RER BT RPEA S HER TR R
R 90% .

%5 BN E LI LR

SREE B — U P HER 2
MFCC 87.18%
Mg /R g 88.21%

KRR LPC 80.51%
LPCC 81.54%
INEGEHRFE 83.08%
MFCC 80.00%
MR A 84.62%

R A LPC 75.90%
LPCC 77.44%
NG HRAE 79.49%
MFCC 85.13%
[N 89.74%

BEHLARbK LPC 86.15%
LPCC 81.03%
NEGEHRFE 82.56%

42 ZNERMEERE

TEFIF B3k 3 Ffoy 883047 2 I B Rl 5 S8 11
R, R IE SRR N —ANEE N 1x 104
(RN 2 ) o 5 BRI B VP 2 AR L, 2 RS
PP PERE A B SR . 2R G Seae 45 R
WK 14 Fros. SKIREE R, 3 Fhadeds hBpLAR
MR RO B U, o 5 25 20 TR0 (1) ~F 357 v 1 5 0K )
90.26%. HTHARFEARER D, BEYLARMIEEM
PUSINARE 113 DAARIL, 5 H A 2 P oy IS a3 AH LU DT
it FEE AR e, JCHORANST 1. 5 01X 2 MEH M
I FREEAT UG, X AR B BENLARAR 23 25 88 vl id
LA R ) AR A 4 R R R S PR R e R A
AT R X 5
43 BIRSEAE L

IR 2 W R A S5 25 SRR TR B AL AR
R 38 56 U B PG A Rt Rit—2 0
AT AS [ AR A 1D A5 o) 968 5 2 ) 5 20 VP A 2 e (1)
R, ASCETET 2 NEA S BIRZELS KA
AR RHE R G, 3T 2SR G RV 2
1%, 35 VGG16. AlexNet iX 2 Fhs Y474 GE Xt
b ZAASRG s R 15 fis.

SIREEREH, AT TR ZE LS F 38
TR 90.77%, =T 4k 2 PR, 5 Wang 25K
AP EOH RS EIRHE R S AR 45 AR L, VRAlHERfR
Peim 141 3.269%. AN, AL T HoAth 2 FRBRY, Bk
SERIOHE BHURLCN 2 R TR A Bk
K. (ER—1EME, THEBRSHER I, ASCfE

%%ﬁ@%ﬁ%¢§Ab®m%%§w%ﬁ~ﬁﬁﬁ

IR P PERE, A B T S A
SR IR Y 2 A A PV BN ST R 5%

g 35 4 BPEN 3 0 &3 0 3 el 2 0 B3l o 2 BEEE 2 0
4% o 0 2 0 %1 0 0 2 1 4%1 0 0 2 0
B3 0] 0 0 3 sl o 0 0 3 sl O 0 0 2

1% 2% 3% 4% 5%
s
() LR

T HE AR 4788.72%)

% 2% 3% 4% St

1% 2% 3% 4% 5%

TR TR
(b) 2RI T (c) EEHLARBK
CREERRZR N89.74%) CREHERRER $90.26%)

K14 ZPRERNE TR a R
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< P 2 381 0 2
§3ﬁ 0 3 20 & 3% 0 %&? %
4%{ 0 0 6 0 4 o agl 0 0
s 0 0 0 3 S 0 0 4 sl 0 0
1% 2% 3% 4% SH 1% 2% 3% MRk 5% 1% 2% 3% 4% %
TR TR TR AR
(a) AlexNet (b) VGG16 (0) BRELEM
CPEHETFR A 88.21%) CPEAHERER A89.74%) CPAHEHR#90.77%)

15 ZHESEG S R

PEER ST RIRE LA [ 28, FF13. 2] Macro-F1 4344
(RIS F1 BB D, 7 K8 Sl
Macro-F1 7380403k 6 Frzx. MK 6 iTLLEH, FEHLAR
IR BRESM D HEZ MR EER, 28
AR i LA B 1 Macro-F1 4330, EBAFL 5240t
s A B RSSO RCR

*6 AR NIEE Macro-F1 7%

Es o Macro-F1
SCRFREL 0.88
R 0.89
BEHLARA 0.90
AlexNet 0.88
VGG16 0.89
BRIEEH 0.91

it 14, B 15 T ETRERERE B, HE
SZYEE R OIS B SR, XRh T
PR R PSS IR SR HR IEAHR M, %
PUREE G, 1 g, HARSR G S0z H it ,
K A7 A — E A AL, AT 3 BUZ ISR 7
o CREUESEIRESR, AR Z RS E
PR BAT e IR AT

5 ZEERIiB

A T YRR PP BT T IRkt i 5
WAAMIEFIBAT B REE, NP — R, AR
45 T O T O CR, SR T AT 2 R
LA R A 1 AR B RS RO .
e, X SEPREAREHEAT o A T LSRG 5 A7
TR SARETE S AT EEL, TR R,
2 5 AL . AR5, S5 RENUARMABAAE 2 I A

A SIHBAIE T Z P VI R . k2B AT
SR TE BRI A SR P PR RE IR ), &5 5
ZIEASRA AR, TEREAR I B R AR A 4 7
&, SRR LR, %ISR R
SRR T4 3.269%.

ARSCIEH T — P AT AT (1 52 08 & SR
ST TR, HE TR 2 A U 2
Abo B, AR SCHECRE TAL BE R RFE SR BG4,
SEHRVE S 5 R I S T e i oy I 0 R A v
YERFIET S, SRR ST AR S, BAR—
EFERE FEAE T ZMEARMERE R, (HBEAMTE
MR A thah, SRR R RIS 5 T
AP SRR A, HLE s SR AR 1Y) St 4% TR
Mo BRIL, 36T R M) TARR SR PPl AR AT sk,
FERERGE, BA BN TALEL L, Wit misE
R o (RIS, X 52 AT Hid R R A I — ] R
SR T a2k TAE, I AT UdEE 7@
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FRIRJE T B R P IRES R, 7T T ZIES
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