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Cross-modal Time Alignment Network for Audio-visual Event Localization

WANG Zhi-Hao, ZI Ling-Ling
(College of Computer and Information Science, Chongqing Normal University, Chongqing 401331, China)

Abstract: The audio-visual event localization (AVEL) task locates events in a video by observing audio information and
corresponding visual information. In this paper, a cross-modal time alignment network named CMTAN is designed for the
AVEL task. The network consists of four parts: preprocessing, cross-modal interaction, time alignment, and feature
fusion. Specifically, in the preprocessing part, the background and noise'in the modal information are reduced by the
processing of a new cross-modal audio guidance module and a noise reduction module. Then, in the cross-modal
interaction part, the information reinforcement and information complementation modules based on the multi-head
attention mechanism are used for cross-modal‘interaction, and the unimodal information is optimized with global
information. In the time alignment patt, a time alignment module focusing on the unimodal global information before and
after cross-modal interaction is designed to perform feature alignment of modal information. Finally, in the feature fusion
process, two kinds of modal information are fused from shallow to deep by a multi-stage fusion module. The fused modal
information is ultimately used for event localization. Extensive experiments demonstrate that CMTAN has excellent
performance in both weakly and fully supervised AVEL tasks.
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PRI T 2 S B AU, DR R A Y R AR R
FEN PP B AT B R, T AN [EE SR {5 B

IR T 57 1) R A B30 43 e
2.4 BFE)XFST

SFHRHE AT T, 24 B0 T B R A S B
(2 E ), BRI, b B RAA HAL I IS, B A (S B
55— AMEAE B R B, RSN EA R
Fr BE2 S AE OB R AR GY, A SR A A BT R R TE
AL HIEERE S REA A RS, XAFR G
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mCl = SOﬁmax(Wg“v"@(Wg”v)T) 6)

VS = (1 —aym! +amS") @ v (7)

o, walt o w2 L wSTURE WO Rl R 2 8
a R P ANEE RS A HGIREBSE, (OTRERE
BERAE. WAL, A SO PR RIS (R I [R) 0 S B B gk AT 1
SRILTE, o P s A R AT A 20 3 ) X 5 A e Ak B
J BE AR RS AR (0 55, IR T Il RS 5L
2.5 HHERES
ASCAERHERA B 0 Wt 7 —Fh 2 B Bl & ik,
AR T SR G RS AR, L 4 A
AR S SR, R R T WAES ARG R B
PRI, PR SRR AE VSCT RN ASCT 1 2 i@ 3 3 b & 3k
RO A R AE, FLELE T RS 1 & R R AE. B S,
T 4 2 A 4 B DL S AT R
£, I IRAS b RRAE, VRl A AR 78 5 R T 25 40
= E LR SIR A ATE, 35 R T H S B0
SAER. B, ZBHOR IR Al A R AE AR S R AT
INTEFIF I HEAE, R AT 18 T HR b & RS A o 72
Al BT R IR SR I . R AR SR Fyy €
RT>dn {4 gl i FE AN A 5K (8) Fiaw.
Fi =% x fuse (A", fuse (VS ASCT))
+ % x fuse (V5! A5 (8)
Horb, fuse(VRF A B AR, HEE, ZH Bt &
o AR flag WOME H BhE R A& B & 7 1%, %
BEPUE T LR BiR LS ik
Juse(M,N) ={ ?i‘;%gﬁszZBEM,N), ﬁZﬁ ig ©)
Ssb MR N AR A NS 9 o TR R
Y flag 9 0 I, BEAE ] SCERISTBETH B0 A VIM KBt
ITRMERR G, AVIM BT 2 ki = /i, R R
HRIFHIAAE R, Y flag N 1B, RS T —Fhdd
T Sigmoid WIFG J7%, Fe BRI R QR
SigmoidMD (M, N) = M + Dropout (Sigmoid (N) © M)
(10)
2.6 EHEM
5 CMRANVIARBL, A S fd A 44 A7 4E 40 LS T e
RT7 RN AR50 5 BS € e RT¥C @ AL BEAN A A B
A
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AR 3K M 5B B A (R I R TR 0 B (ml, m) A
T [ 0 S5 A F 7 R T B ST N O R B T B
Hh SRR R R R R
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Horh, LS AR T BER BLSARE YS RIS O ) 56 T SRk
SIS SR AR R LIRS Y s 2 T 15 S
5. LY RIS Bl ity 2 180 ) — b1 28 XU B, Horh
iy ey Ay BIFRAN. LI ARZ YS Flmy 2 (0] S A4
IR 11 ik 28 XA R

3 SEEG AT
3.1 HBUREMEMNIERR

5K JFE AVEL AT 5519 TAEM N, A fi
FISCHR[ 1132 H 1 AVE Bdii 82 1E A se 36 54 4. AVE
w4 & AudioSet LN T4, HAE 4143 MY
AR E ARSI BE R A 10 s, BRTS S F40, BN RS
oA 1 RS BRI S L. BT A AL — 3L
W5 NGB ZhWiE s AR S AR O 28 N
PRI, HIEUER CMRANPIAAE, & SCK AVE $dfs
SR IS5, BRUERTIIA 3 848, Fosr B4 3339,
402 Fil 402 NS HLE, JFR &K HER % (overall
accutacy) TEA5S WL B A4 B AVEL 114 ISP f6 b5
3.2 SLWIRE

ARSI T PyTorch S2BL, 441 B 355
NVIDIA GeForce RTX 3060, {7 24 GB FIALHE 2% i5.
ASAEHALE ImageNet FHE 4 FHIZEM VGG-19
ResNet-151 [2% 73 HR BTy 7x7x512 Fl 7x7%2048
FRIRL 58 A, IR I LE AudioSet ¥4 4 _E 13)I 25 11
VGG-like W Z4$2EUR ~F A 128 HIF AR, Y4350
H1, batch size N 64 Ff HRH Adam 1E AL AS, B
UBUN 200. %31 %09 0.0006 I HAr BITES 10 4. 20
o 30 R YNSRI FEION AN — . S8 e N 0.5.
3.3 Xftbseig

AR5, ACH CMTAN 5#E:AEJ577% CMRANPILL
J PSPUIFI BMEN &4t 75 7 ik 78 95 W B R0 4 i
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