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ETINEREAEKERNEERESTILE
IHE, RBE, I5%, 0 ., 0 B

(P U HR L2l A5 5 05 B T2 BE , BaT 210003)

B}

W E:AHANEAERTHRBEAGEGOABEWIRAZT LA R ARG, AR BT —# AT
REAEBKAROEZTHRETHRME, A4, 8T T —MINERSMKERER, ZRESTHELE
BAL RASIKER, FIAEFTAE T S R I B Btk 5 AR R 3R 09 A5 A 3 ), Ak 2 A 2%
BRGEFTRENHIEG R T ERBEA G SR, LR BT - ERABEEE AR, B3 BRAXH
AR A BARAS B F A T RS B Y B T A AEAR R ad AR A o & VoiceBank+DEMAND
HBFEEERTOEREREN, ALEAAR0LL M AR T, £EF R E R &3 M (Perceptual
evaluation of speech quality, PESQ) .42 Bf & WL 7 1% J& (Short-time objective intelligibility, STOT) ] # 1z
& 1k (Cepstral signal-to-noise ratio, CSIG) 8] #% % & & # (Cepstral background noise, CBAK) . % % &
*f J& (Cepstral overall loudness, COVL) ZF 4547 L R IR 4T, FIT A 22 F0 L RAFHALW AILLE &
K@ BHFWR;NERSGBIKER; 3 RAF RS BEEE N RKEAHE

HESES: TNII2.3 X HkAR R A

SIAME: FhARER BME I, B, 5F BT TRIR G K T iR e Z0R S R (7] Bl R S A B, 2026, 41
(3):814-824. SUN Linhui, WEI Pengbin, WANG Chunyan, et al. Lightweight speech enhancement based on gated
hybrid dilated convolution[J]. Journal of Data Acquisition and Processing, 2026, 41(3):814-824.
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[l

T YRR & R T AL SR — TG HOR A O HARTE T 328 R w45 Rl e 75 IR Ty 5 15
SR B AN AR 1 O I AL B AR G A R AR BEIA Y L A B U O RS R KL
A8 A AR I R R O I B . B RS S A R IR I B R, AT X e 7 R
Bi N i E B Al 7 ok . SR, B A3 S b Y S % R 2 R T R A A AR T AR MR S TR e R £
N U S5 T XA A5 G R sy R I LR PR L I AR SR TR R ) HOR KR R T T A OR
A9 PERE L SR I A 5 e TH B RO R B et A RN R S 3 M A AEAE IR 2R . R DR AE IR 2
B P 300 2 VA b, G e) 7 DRI ST B Y [) B 4 4 v 0 5 0T 6, A > T 1 SR AE R A O ) —

BEXF bR B b S B A 0] A, AR AR Y — B A i G 1 R R 2% A O I HUL A TR R G K G
FRBEHe (L5 45 BB B )2 9008 T8 7 2 0 BH RO  AR S b 320 9 46 LAY 0.41M B BB S 400 i B 1
BT i 38 & R ROR , i G s R T RS A R B T R AU EE TR

(1) &I T TI R A I K & FU(Gated hybrid dilated convolution, GHDC )b | iZ A He st 7] 458 26 P 2
Jt(Gated linear unit, GLU) 518 & 1% ik % #1(Hybrid dilated convolution, HDC) A4S 4, 52 P £ R EEHRAiF
i H A1 [ s o) W 7 SR X IR A T Bl A o AR BB RS A RO B T & R A I AR, DT 398 s A 5 Ak

HEEHE LA R &R L H(BG2024027) s F 5 FI AR % 342 (61901227).
I 5 B #3: 2025-05-21; 1817 H #1 : 2025-08-30
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(2) it 7 —Fh 2 38 18 7 & /) (Hierarchical channel attention, HCA ) &35 | i i /2 9 20 R A @l &
G551 2493 Ak 5 S5 R AR RR A Bl A i Ak B AR b 1 Y SRR o A, DT B P RS TR ) A R PO
RRAEAH OGP 1Y) 9l 32 Ag

(3) 5l AZT 5 4 BL(Ghost convolution, GC) B, LUK gl A e 1 A8 0 85 A T0 43 19 46 AR AR L DT %
BRI B T A

(4) 5] AN 38 A% $ Bt (Frequency transformation block, FTB) , ¥ 45 3% 4= % 4 7 A b 5 40 1 2
(Time-frequency attention, T-F attention) F i He A 45 &, B X 2% 20 38 B AH S dE |, DN 4 £k 4 J5) 491 5k AR fiF
TR .

1 #HxIE

14 G5 0 1 55 458 50 07 5 A A T U0 A g i Dl RN I T e A O kA L b vk R 4 4
U 1k T e 1 e M AR, PRI X A P e M P g 0 AR A R A B o R T G TR B Y 1 i AR R AE
ZRER o G 1 bR )R E XS M R A3 A A s A AT BR ) AR P R R A PR T iz AR RE

Bifl 5 R 3 2 20 R 1) G , 5 T T 32 4 22 T 8% 119 1 i 14 5 7 9k R A O R I R AIE 2 ) B g T
WF9E T2 00 o F A0 VA 35 4 26 190 245 5 07 35 4 22 19 45 (Recurrent neural network, RNN)'™ il 35 B 25 ¥ 44
(Convolutional neural network, CNN)"" . RNN il i ik 4 % i 41 25 38 35 (9 4 i 1 s CNN =) i
JR% 37 B 55 A e AL ) v Ak R BT A R A H B — RURE Y B DL S 1R R S 2 R R B R
116 5 9 44 ( Convolutional recurrent network, CRN)"'"45 4T CNN 5 RNN 4G , il i 4 12 2% - 12 2%
HRRE S 22 43 HER AR AR R A L (L TE R J2 9 6 e 23 T I AR FE I 2R ST SR ARCRAR N B a8, S T A RO
HEAT KO 1 38 3 Hu %5 7R 2020 455 6 BUIE B I 45 5 K 48 I T 42 [ 4% (Long short term memory,
LSTM) M %54, [8 B 51 A 45 B 00 i A% 45 , $2 th T IR B2 &2 J2 45 B3 3 M 4% (Deep complex convolution
recurrent network, DCCRN) . Xiang 2" t} FullSubNet B 2% , 12 % 2% Bl & 1 4 450005 1 0 15 1 4704 4
AL BEAT LA AR A )Ry B R SCE B R T X S PR v AT AN O 1 SR IS A R BE ) o AE X
%42 45 B PR ) 2% 45 %) ( Dual path convolutional recurrent network, DPCRN) (9 JEfilt |, 1 10 52 4519 1
T b AR Y AT T G iR 2 A R TE A 0.89M SR AR L AR AR T 5 H A v
A 4 M AT A5 20 2 AL 1) o 1 R AAOR

RS AT G A BRI 245 K IO P S R O AN A2 A TR R T ML I 0L 8 3 R 5
A, 3R B AR ORI A R R L S U-Net M5 A, 5| AR O6 18 1 35 A9 IR0 20 5 A0E , T FLE M 15
R 43 o AR R, 388 VR D ML TR O S G AR AR B A0 RIKRE ) B W IR E AT
ko WhBR SRR T —Fh 22 4E By WL G o S R AN A R R B IR T R T AT R, 4y
5500 TR B o 20 9 4% 4% 30 T (9] O 5 R HE A I S AR R DG o b AR 2O A o AL S A 0 S R 4% Y R Tl
b BRI SE AR [ A O B TR R Y %
AT B R T AR IBOM T AR (4 15 4 SR AR AR 5 NS A S R R 1 R AL S X SRR K
SR T I B 2 850k B K DA K030 52 4 B T 48 1y [

2 EFNEREGHKERNEERETIER
2.1 BEN%EH
A SCIT 4 A AT S R PR L TR o K T Sl A R T T L 4 A

B R 28 i R A i A R R R AR A A R 2% AR AIE 5 $6 8 B ACRRAE T 5 GHIDC BB Ak B 3% 45
ek TG SCA5 ), 43 30 48 BOER & 1 8 0 B S R AE 5 2 R AR AE T 45 G 5k 2 M Hok G 2 RE (R
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B OIS f 4R R Y 2 ROZ AR E S A R 2082 5 U2 b il e vk 9 AR AR AR AR T A%, AT e AR08 &2
2RI 5 B K AR A AR A S A 2 HCA S BR v R 003 A 4 AiE 52 B Bl 285 5 A 5 B i 3 A, 400
W P 0 5 P 2R 0 ) P R B 0 2 I 0 45 (9 A Lk 2 2D BE D Ol — A BB BEAT R 4 B A
FIFTB v, s fhe e nl A e ot = ~J 385 30 22 18] (0 A S, 40l 20 T 000 4 il ) 4 Jm AR O 1 5 i Jim B 8 aed 0t
Il 2 8 R R R T R 5 DR AR A AR L 1 5 S A 3R, T 28 e 30 S S 8 R R e I 5 A e A )
BRE ISR .

R AR
R | s e B S
_ 1, 1TERE - BYEE __#H_ o #2 R .
g2 oF =
Sl BEER FREEE iﬁﬁ;ﬁ‘:ﬁﬁ
S YN T
Fig.1 Overall network structure
A W TE I T iR 22 (Mean squared error, MSE ) #12% BR B 290 T 4701 2%, H & R
1 Y L2
LMSE:NZ(L*I{)Z (1)

P NREA ) BB, , BRI REAR I B, 2, R 5 AR AR 1 T AR
2.2 MNEEEEKERER

HDC 7] fiff g B — [ B 36 R 5 1S 1) IO A% Ak 3800, 1280007 2 i 214 348 252 (i FH AR ) 8 EL A A 249 850 B ik
B B B RE o DIl 2 S I B L) B, S BRI AR R R R R B TR Ik B g b R4 . HDC
3 3 I AT T B 8 T 2 B B K SR T B, A I 4% a3k 8 G AL A RRAE R AR, AT
HERE R LR

ASCH HDC 5 GLU 2543 3 T7—F GHDC., 78 GHDC e, HDC (1 78 HI & 76 R 34 in 2 40t
(417 0 T 388 O I 246 1) JRk 2 B S 22 R R AIE B IR, 4 T b AR AR 15 5 00 R B B SRR AR S KRR S
FRAE . GLU N A] A HDC 4% 15 BK 5 43 S i 5 A0F o 47 85 308 08 AL 20 JE , I 0 285 300 44 M 7 A J X, MK
734 5 A B 1 AR R R GR R Ty . HDC BEH HARZE 4 18] 2 it 7, 1288 B S22 dy W9 > O AT 1 g2 Ik 465 7R
YA By LA G 3B KN S XS KB BUZ o B4 3R T Ak 3R 38 0 i 1, A4
%k 2 FRUZ B R I 2 0L 5.2 01 BB AR YR U/ )N |, 38 4o 38 A0 45 /N JRR A7 BT 3R A5 1 U 8 BT R AT 5 TR 0 43 5
DR P ik 3% 3 388 38 1, B4 I K 36 BUZ A I K SR LA 1,205 A 0 AR IR 386 K 3 it 3% 40 B TSz 1 L
BB 5 IR R o A K 2 BRUZ i 11 22 Sigmoid SR S T 000 ] )2 45 AE 8 S 78 8 AH 3 5 1k
P DX, A IO 0 A R R R X R o SR e T G S R AT A S T A R L R AT P AT

d=5 a=2 d=1
Dconv 1 Dconv 2 Dconv 3
/’ 55 T - TS T
A GLU GLU GLU — i
\ Dconv 1 Dconv 2 Dconv 3
(5><5) — 0 \» (SXS) — 0 \» (5><5) — 0
d=1 a=2 d=5

o sigmoid; () FAR: @ HBIIE CHWHSTZ MWK
2 IR A I KA AR
Fig.2 Gated hybrid dilated convolution module
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TREA R R A 0 2 REAS B S AL 0T 418 09 B AMERRIE R I 5 6 A GLU JRE I 73 3 h F — 2
2 I A FRUZE R BT
2.3 LI ERER

L1545 B AR i Han 25174 A% 0 JE AR S 3l
Tk R A R M AR e X S R SRR R R AT R A R — &R
G GE W8 T8 432 48 AR IE A A5 B L0 52 RRAE B, AT
VLD TOAT AR, 0 3 AR AR A A R

mE 3 PR, £ A R — 2 3 D3R 1 5

oI5 6 A PEL AT /0 B 0 3 L U A L P M A 1 SERESEZ 2 U e
T 15 9 0 6350 6 9 0 — 3R 9146 A Fig3 Ghost convolution module

LA e, A S A BAI I TR AR AR 18] 5 e A 45 B A K052 4 AR 18] -5 AR R Ak P R AT B, DT 2B i
S8 BB T REAE P o R 9 B GE B R

Y=X-f (2)
yfj:quj(yf) Vz':LZ,---,M;j:l,Z,---,S (3)
Xo:[Y’yn’ylz""vyMs] (4)

2 X O i A0 JER AR AR P, X O i 1 R R AT O 45 B A o i (0 P A 8 D , Y O D0 R A 1 i
B BUERAR I A2 ) N TERRAE T8, y, 0 Y AR B SR S INTERRAE TR ;8 y, BOER j AN KT HRAE P, @ o T2
IRLIFEAFAE Ay I Z i 5
2.4 EREEITENER

TS 20 R A AR AR S ECRGRE o0 A A A TR A A B A 2 I 8 S R RO X R
T RE R AR TR TR A DS N AR X B O T A O R T I S A S T R AN [R] AR DX T A
) B S TE B2 o 383 T % 7 (Channel attention , CA) L Jhy fif ki — ] RE B2 B 1 — Ffy Ry ik 42, e
YU I 56 Al IR AR P 3 AT A S B A (5] B el A iy AR PR PP S AR G DX T4

Bt CA J5 1 8 K FAWLSY SCFA 1 48H8 43 1) 0] A AR AIE 1547 F- 189 3t A A e it A A B 53 b 7 =X
AR ABAETE SR — WA A SRR AR AR R O TR DR R AR SCXE SR CA D5 R AT Tk
Bk, Bt T —F HCA,

FICA 0 FLPR S5 4 01 P 4 FF % . 76 JEAT 190308 3 1 7 rEr BB
JIURI LT L HC A T30t (LA GE R AL A5 Wi R &
TR 159 0 2 R s SRR A AR S P 1 l
A B S A A AT B s | F T A
fiE 4y A1) Sigmoid T o AR X 438 0 T 9V i SIS
TP, RS HOA K i Sigmoid J2 5 B9 fl 4 45 1 15 P RS e S
T A0 S T 1 AT, B 2415 A @ Bk @ Sigmoid; @ (A
Y 5 T R 1 52 AT T4 7 SR AT A RGO i R B
{51 B0 L A A 5 8 T30 3 2 AT 2 1 14 Figd HCA module
A 055 45 VE A Bk, BT 275 0 46 1 2 G R 1 . FICA B L {573 72
Foix=Fag T Fun (5)
Fg,=o(convF,, + convF .+ F.) (6)

F.=FQ®F, (7)
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P F o U, 53 1287 1 350 10 AL REAE R R KB AL RRAIE | 0 3R 7R Sigmoid B sREE 5., conv RIR & it
BB R F,, R HCABH R it RIE Q7 R 7R B AL AR
2.5 SUE TR

A SCHLLE AR FTB R H SCHik [ 18], B AR A1 SR I XU W 45 4244 , 43 5l
300 Ao L I R0 AR S I A A5 X L P A 43 U, AR SCT ] N FTB HUH
JASE TR Tf (Y R B U 0 S . FTB IS5 A an &1 5 e, B b A8 i & LS 03¢
Mkl 18],

& 541 F WA e B T T-F 1 T AL A e A0 R 42 3% % (Fre-
quency fully connected, Freq-FC )k, HAKE 7 72

S :f:’mn(sl) (8) +
Slr: re (Sd) (9) str TXFXZCA > A
S Conv (1x1) @ EfHAT
S, = conv(concat(S,+S;)) (10) 8,4 T<FxC, .g@@ﬁéﬁ;
Sul 1) =X S,(1,) (11)

5 A e bk

Fig.5 Frequency transforma-

K. S, S, 73 R FTB 1Y i AR A B REAE £ () R T-F I
BT AIL AL el 10 (3 7 7 WS pR B S, e T-F V20 AL A B ()
HHRFIE 5 S|, IR Freq-FC B At RFAE 5 f, (- ) F 05 400 38 42 7 45 700 46 bRy
B s concat( - )RR FEAEDFE AR S (¢)) R BRI ¢ WY R 3 5 W RRAE VD 7, 5 S, (20 ) BLAT AH TR 19 2
JE X, € RT3 ] Y A 00 SR B B 0 5 S (1) ERTT N4, €40, 1, -, T— 1} Ron A 26 K 11
FRIEY) Ao

3 XWHERSHM

3.1 HIEESXHEE

S R B B s 4 & VoiceBank+DEMAND'™ 3% 80 45 18 5 M i, AR 15 3 00 AE 35 4 i
WAL 55 A T 2 o B IR A 5 o5 14 A0S A % 11 572 & T i & 5l . il
GRAEVSIN T 10 Fh MRS IR A MRS Y 23 DLAE G5 B0 0.5, 10 F1 15 dB, H v 8 # MU Fl Demand %045 45 , 75
b2 N M . XA A B & TALUE A A5 824 2 T il & it o M A2 V8 1 T Demand %
it G v ) 5 R R B R AR I R AR M R rh s B RS R Y 0 DL AE 53 I 2.5.7.5.12.5F117.5 dB.

AR S0 SR FH Y b g8 o8 P100 GPU, N7 R 16 GB. 4 i i# 7 9 Python, # /4 37 5% 4 Python 3.10,
TR S ST HESR F 2L4f ] Torch 2.1.2, 18 ¥ Ab #L#%E 4 Librosa 0.10.1, 3258 T F £ 4i SR £ % 4 16 kHz, i
1o 400 5 45w fH B 2R 4 (Short-time Fourier transform, STEFT) ¥ & &5 S B W6k, RHE K N
400 LT %, Wi A% R 100, B4 25% M E S . A IR AL IR 504>, it it K/N2 8. ik #s Rk H Ad-
am AL &%, 2% 2 R BCE K 0.000 5. A SCR Y 3 BT BOHNE A (Perceptual evaluation of speech quali-
ty, PESQ) . 4 I % W A 1 % (Short-time objective intelligibility, STOI) | & i {% M [t (Cepstral
signal-to-noise ratio, CSIG) . 8% ¥ 5 1§ 75 ( Cepstral Background noise, CBAK) F1 8] 3% & {4 i B (Ceps-
tral overall loudness, COVL) 3t 5 F i 35 PEA 48 A1k 0 26 B9 P RE EAT PEAS

B 26 1 2 HBEE MR 1R, b T A S i A A EE R A A B R R B C X TXF A =X,
X 34> ZH053 ) 2 8 R AR PTG T K L I ) ORISR B . R P S H ks p A d 53 )RR BT KN
AR AR P S A DL R K A AR BRI S b p R d AR 2R R A B X 1A X, m R 53 )
Fn GHDC P b T 2% S0 43 0 Xk o7 1) i AR A 11§08 32 7 o R I ik 4 FRZ2 ) 2 Jik %%

tion block
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x1 EEMESH
Table 1 Network parameters of model
TR i A4k B LR (953 HSHL
[1,361,201] [16,361,201] Dcov 1(X2):k=5,p=10X2,d=5X1
GHDC [16,361,201] [64,361,201] Dcov 2(X2) :k=5,p=4X4,d=2X2
[64,361,201] [64,361,201] Dcov 3( X2):A=5,p=2X10,d=1X5
[64,361,201] [32,361,201] Conv 2:k=1,5=1
Ghost-conv [32,361,201] [32,361,201]
Dw-conv 2:4=3,p=1,s=1
[32,361,201] [64,361,201]
[64,361,201] [64,1,1]
HCA [64,1,1] [64,1,1] B =1
[64,1,1] [64,361,201]
GLU [64,361,201] [32,361,201] —
R [32,361,201] [1,361,201] Conv 2:k=1
FTB [1,361,201] [5,361,201] —
3.2 RAEMKSESREIEE XM %M

TR A MK 2 1B BUE M S5 ) — P EEE S, S TIRAEKERIZN S, E 20
B R A I 45 g 0% 45 O 22 AN R RUBE (9 {7 S REAE , DATTT 3 58 I 2% (4 REAE R OR BB T . AR, 38 T A 4
2y S BOR R S 4R BN A 2R FE R SR T DR TR T I 26 G R I A T RE AR T AN AL
RN A A, R A T Y R

R T A A A 38 TR, A SCER A GHDC SR B S T 4 20 A [R] 0 3 30 Bk AT L3, HL AR S 30 45
Wz 2F/R . 2 MAC(Multiply-accumulate operation) 375 & JiNid Bk . 7EAT 3 4351, 24 Deov 3
i 11 TR 169 2 32, R & 64 I TR E VPN YA A HE R B P T BEIITE X 32H S 3 4
TEECEAL TR 2% IR IE RN B T, (02 Deov 3%l B E0CN M 64 35 25 128 B, T 1555 40 45 SR 19 451>
Febm S LT B 3k AT BB R TRl RG22 5 S eI g B rh2E B R s TURRHE , S Bz R T TR

®2 GHDCIREEEIE A W% 1538 R Xt Lk

Table2 Comparison of speech enhancement performance for networks with different channel numbers in GHDC

7 ﬁl_@( PESQ STOI CSIG CBAK COVL MACs/G Number of parameter/10°

Dcov 1(X2):1

1 Dcov 2(X 2):4,16; 2.57 0.91 3.94 3.04 3.27 0.23 0.16
Dcov 3(X2):16,16
Dcov 1(X2):1

2 Dcov 2(X2):8,32; 2.61 0.92 4.00 3.12 3.31 0.76 0.21
Dcov 3(X2):32,32
Dcov 1(X 2):1,16;

3 Dcov 2(X2):16,64; 2.68 0.93 4.10 3.21 3.41 2.97 0.41
Dcov 3(X2):64,64
Dcov 1(X2):1,32;

4 Dcov 2(X2):32,128; 2.34 0.88 1.25 2.36 1.35 11.84 1.20
Dcov 3(X 2):128,128
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FR 4l 52360 25 2, 2 GHDC B3 0 - Deov 1 A EECH 1, % B B 40k 165 Deov 2 iy Al i
Bk 16, B 38 T F0R 645 Deov 3% A E T E R 64, iy A G KON 64 1 (45 BUS R AEPERE , HLR T S
BEAR FFEBREMER,

3.3 HmX

T XA TRAY B A BE AT IR ST, AR SCLL FTB AR M S B R B3 1 I Al se 06, 25 R n 26 3 i,

Hoopr RIS TR R TE 9 45 il TR b
R3 HMIBER

Table 3 Results of ablation experiment

FTB GHDC HCA Ghosts PESQ STOI CSIG CBAK COVL
J 2.29 0.90 3.59 2.74 2.92
NG NG 2.58 0.91 4.01 3.07 3.30
NG NG NG 2.62 0.91 4.03 2.98 3.32
N N N N 2.68 0.93 4.10 3.21 3.41

M 3T, 4 A GHDC #8J5 ,PESQ.STOI.CSIG .CBAK #l COVL 43 %42 7+ 7 0.29.0.01 .
0.42.0.33 1 0.38, ¥ Bl GHDC A5 e 7] LU A 208 FH W 46 P BE o 78 i A HCA B35, PESQ . CSIG Al
COVL 4 3I4EF T 0.04.,0.02 F10.02, X 1. Bd HC A 155 He 7T 47 2 Wi 48 3 I 45 3 L 3 T X S i AE: 5547 75 19
OB G, AT 4 TR M RE S BT B ,PESQ.STOI,CSIG .CBAK #1 COVL 73 54271 T
0.06.0.02.0.07.,0.23 F10.09 , iX ik B L] 5% 45 FUBEHRASAAT Bl T 0 25 1 o it A 152 3, % o o ot i 9 4 T4
B ER Tk, 5RLHEAM L, %A PESQ T T 0.39,STOT#E T+ T 0.03, CSIG .CBAK Al
COVL 45T T 0.51.,0.47 F10.49 , 75 il S5 50 45 FUF B T R A 5E B i) A3 20 o

ST 25 EOW G B DG AR R 1 G s AR E DU A b B LR IR — S50 L A IR S A
T il S 06 45 B B A L, BRI 6 iR o T 6Ca) A1) 23 3 38 R 1 i 3 A 5 A R 5 5 BT
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Fig.6 Spectrograms of speech signal
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T B 6(c) () (e) () 2 B 2678 2o A4 B FTB K B (A5 80 | 25 41 KJ 5% 25 AR e I HC A R B 1
BT | 5L 2] 52 A5 BB B 1) A TR R S R R R 1 i S A A TR A S A S o 38k e A A, T LR B
PR AR GHDC i (HCA BLH AN L] 52 46 FUBL A A7 B T 32 7 8 @10 3 5 5 0 0T i, R JH 58 S B 7Y
HEAT 8 5 B A5 11 BR R 0 e 75 T 0, G A S RUR R AT
3.4 FERKERERT L L1

R T RIS ST B I LAY B A 5, AR N i R 0 £ A TR 5 E Al R 5 T G o ) 4% B R AT
XF . 2 Wave U-Net ™' .CRN"'  GCRN"' DCCRN"" S-DCCRN"*' Fast FullSubNet **' 1k 6 fifi 6
RUAE S Xof LU AR, BLAR S 30 45 SR 3R 4 B

x4 FRMEEILER

Table 4 Comparison among different network models

A A5 PESQ STOI CSIG CBAK COVL Number of parameter/10°
Wave U-Net™” 2.40 — 3.52 3.24 2.96 38.10
CRNM 2.59 — 3.78 3.26 3.27 6.10
GCRN™®! 2.50 0.94 3.66 3.17 3.09 9.80
DCCRNM" 2.68 0.94 3.88 3.18 3.27 3.70
Fast FullSubNet™! 2.81 0.94 3.86 3.42 3.62 8.67
S-DCCRN™ 2.84 0.94 4.03 3.43 2.97 2.34
N 2.68 0.93 4.10 3.21 3.41 0.41

M2 4 HP A2 ER 25 AT AL, 5 Wave U-Net BRI Eb , AR UL AL FE PESQ . CSIG .CBAK fil COVL X
A MERE R bR B A AR K EE T, FBE A S B0 K B s > . BRI, Wave U-Net 86 8 2 4 it 2
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Lightweight Speech Enhancement Based on Gated Hybrid Dilated Convolution

SUN Linhui, WEI Pengbin, WANG Chunyan, YE Lei, SHAO Xi'

(School of Communications and Information Engineering, Nanjing University of Posts and Telecommunications, Nanjing 210003,

China)

Abstract: To address the issues of parameter inflation and soaring computational complexity in mainstream
speech enhancement models, a lightweight speech enhancement network based on gated hybrid dilated
convolution is proposed in this paper. Firstly, a gated hybrid dilated convolution module is designed, which
integrates gated linear units with hybrid dilated convolution to achieve multiscale feature extraction of
speech signals and precise suppression of noise-sensitive regions, thereby effectively preserving both long-
term and short-term speech characteristics while enhancing model robustness. Secondly, a hierarchical
channel attention module is proposed to enhance the capture of speech feature correlations in channel
dimensions through hierarchical feature fusion, while maintaining low parameter complexity. Experimental
results on the VoiceBank-+DEMAND dataset demonstrate that the proposed model, with only 0.41 million
parameters, achieves competitive performance on the perceptual evaluation of speech quality (PESQ), the
short-time objective intelligibility (STOI) , cepstral signal-to-noise ratio (CSIG) , cepstral background
noise (CBAK) and cepstral overall loudness (COVL) , thus achieving an organic integration of model
lightweighting and high-precision performance.

Highlights:

1. Propose a lightweight speech enhancement network with gated hybrid dilated convolution.

2. Integrate multiscale feature extraction, channel attention, and Ghost convolution for efficient feature
modeling.

3. Achieve a good balance between enhancement performance and model complexity on VoiceBank+
DEMAND.

Key words: speech enhancement; gated hybrid dilated convolution; multiscale feature fusion; channel

attention; low parameter complexity
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