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Query video

Query video

Lively singing, paired with an intense
rhythm, lifts the atmosphere to a high point,

drawing attention with its strong energy.

A soft female humming begins
gently, bringing a feeling of calm

and a carefree life.
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More showcases can be seen in our project page: !""#$%Q&+,-"I(.+-/  &0123
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Unimodal Feat. Multimodal Init. Content
Model i Decoder
Enhancement Feat. Fusion Token ¢
Moment-DETR[16] FCys SAyo 0 SA-CA 2
QD-DETR[23] FCy2 CAy2+SA o 0 SA-CA o
R [ ] ern] [een]  Leen]  Leew] QDDETR+  FCy SAxo 0 SACA.
foreground foreground TR-DETR[26] FCy» VFR+CA 2+SA 2 0 SA-CAy»
TR-DETR+ FCyo VFR+SA o 0 SA-CAy»
Transformer Encoder Transformer Decoder T: t-modalit GF +
EaTR[14] FCyxs SAxs atget-modally
features SA-CA >
Dual-CA 3 + Target-modalit
NN I UVCOMI30] FCy» val s HEEMOtAY SA-CA
o B B i i oo ) [ L1 + loU Loss ] |saliency scoresl DBIA+LRP+SA L3  features
inhoodie Moment Queries i
! unpacks his groceries. (Trainable embeddings) [ Cross-Entropy Loss ] [ Hinge Loss ] UVCOM+ FCos DBIA+LRP+SA 5 Target-modality SA-CA, 5
features
-modalit
MaDe (this paper) ~ FC+SA SAyo Query-modality CAys
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Stage 1:
Video Video
Retrieval = Retrieval
Head Head
VandQ Vand Q 4
Repr. Repr.
epr. P Stage 2:
Moment » Moment
Localization Localization
Head Head
(a) one-stage training pipeline (b) two-stage training pipeline
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Split Music tracks Duration(s) Query videos Duration(s) Moments §°‘8 ¢
Total 4,050 138.94+69.6 53,194  23.9+10.7 35,393 éo.ﬁ
Train 3,496 138.3+69.4 49,194  24.0+£10.7 31,660 5:04 ;
Val. 2,000 139.6+£70.0 2,000 22.84+10.8 2,000 s ;
Test 2,000 139.9+70.1 2,000 22.6+10.7 2,000 §°2 F i
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Mode (Sub-)Tasks Metrics
Single-music  Grounding (SmG) mloU
_ Video-to-Music Retrieval (V2ZMR) Rk
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Grounding (MsG) MoREk
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#$%&'($)*+&(%,&-./The video (as frames) and music (as spectrogram) are processed separately by pre-trained
encoders, ViT for video and AST for audio. These generate high-level feature sequences over time.

0" 1$23.(%4)5.6$4-/7 : Each modality passes through its own temporal module to capture how content

patterns—like rhythm in music or scene changes in video. [ Vil < Vit ®),
{fitizs « FCsiaxa({fi}i=1);

{f}, <« SA{AIL),

{s;}?_, <+ AST(M,S),

{3:}iL, < FCresxa({si}ii1),
({8}, < SA({8:}L,).

Unimodal Feature Video-Music Matching SA  Self-Attention
Enhancement |k
@J Cross-Attention
[ 1xd
J X-Pool Ps © Concat m Positional Token :
F x d Fxd 1xd iti i
FC SA — E Position Embedding
i —>Q —» K&V

%
~
@ ® >®
rC smf%.\ SA sxd ) (F-s)xdg SA,, —>@>|CA, > CA, ... CA
i

Music Moment Detection
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5.6%4)#"-./ < 5%&,=-/7: A cross-attention module lets the video attend to relevant parts of

the music. A transformer then fuses the two modalities into a shared representation.

/

Encoder

h(v)
ho(M)
hi(M)

Ds

Audio | S x768

— mean—pooling({fz 1)
< mean-pooling({3; }5_ 1)

< X-Pool(h(v) as Q, {5;}5_, as K/V),
 es(h(v), ho(M)) + es(h(v), ha (M)).
Unimodal Feature Video-Music Matching
Enhancement - @1 xd
a Jb X-Pool |
512 ch SA F xd @lxl
[P]

Music Moment Detection

s © Concat

SA Self-Attention

Cross-Attention :
m Positional Token

@ Position Embedding
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>" *1@ ;-/:3-($6)?$,.65()<)A'&3'& : A DETR-style decoder uses learnable queries to predict the start
and end of the best-matching music segment. The model 1s trained end-to-end by comparing predictions to

ground-truth segments.
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© Concat |#| Positional Token

@ Position Embedding

¢0 «—h ( )7
F+S
P ¢ CAL(P + ¢p—1 a3 Q,{c;};1° as K/ V),
\ (Pe;pw) ¢ MLP(¢s).
Unimodal Feature Video-Music Matching i SA  Self-Attention
L0 PTEEITC! ' {Encan l1 = Cross-Attention
-~ JAt): X-Pool Ty Ds E
Erl;iedger F x 512 FC _>=_> SA Fxd fmean]

tﬁ y

Q

FC 4@> SA S0 4ey s s, —>@p{CA,| ~{CA) .

Music Moment Detection
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#Params SmG V2MR MsG
Model
M) wloU RI RS RI0 MoRI MoR10 MoR100
JV5*$(6*1%37&+*9/@& 54 . &9."6 . Video Grounding re-purposed:
TR-DETR, AAAT’24 [26] 78 0393 - - - - - -
. . . "+ QD-DETR, CVPR’23 [23] 69 0423 - - - - - -
8<29)2;&, .4#.;86. I QBHISE. , 2;268; QDDETR, CYPR'2 69 048 - - - - - -
. . | | Moment-DETR, NIPS°21 [16] 43 0630 - - - - - -
J&;("*6."#<49<8.(&;("6<29.6) **&66 2;.<2("4)6.  TR-DETR+ 62 0630 - - - - - -
QD-DETR+ 54 0634 - - - - - -
(2#36.6%+,+,88.*4((8*;.68058#;.5238.";.;4.;88, UVCOM CVPRU[0] 145 062 - - - - - -
UVCOM+ 129 0661 - - - - - -
A - A - A - * o TLL Video-to-Music Retrieval:
A IXNGA IV A D IXZN %) $+.2#, 9472952, A, MVPL, CVPR'22 [27] 26 _ 24 68 04  _  _ )
. MVPt+ 3.6 - 67119149 - - -
2**) (Z*D.G84C-C&99- ;8&- : (& 3 *;& 3 -6&05&#; . Composi[e solution:
MVPt+ / UVCOM+ 16.5 0.661 67119149 54 11.8 23.0
4<&(92 - 6 ,8&0(4)# y s () ,8|_+ Video Corpus Moment Retrieval re-purposed:
CONQUER, MM’21 [12] 394 0572 5811.013.5 44 9.6 18.4
MabDe (this paper) 10.5 0.722 88163198 83 17.6 30.7

I"#$%&&'$#() 11 I4-4&)$"K+%,5")$(<"SLE ZBEM "' N$8*5"6$>$4,5*6$"'+€
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SmG MsG
# Setup

mloU MoR1 MoRI0 MoR100
0 Full-setup 0.722 83 17.6 30.7
Uni-modal Feature Enhancement:
1 w/o SA 0.699 6.4 14.3 27.4
2 SA — MLP 0.707 6.8 14.1 26.9

Video-Music Matching:
3 c¢s(h(v),ho(M)) asps 0.708
4 cs(h(v),h1(M))asps 0.707

5 single loss 0.715
6 ho(M)+ hi(M) 0.716
Music Moment Detection:

7 w/o SAy- 0.705
8 SA,; —CA 0.697
9 0as¢g 0.709
10 ho(M) as ¢g 0.719
11 hi(M) as ¢o 0.718
12 #Query-tokens: 1 — 10 0.716
13 (pc, Pw) = Pe 0.706

7.1 15.8 29.1
6.3 15.1 29.0
7.5 16.8 29.2
6.9 16.0 28.3

8.1 16.7 29.1
7.1 16.4 29.1
7.4 16.4 29.0
8.0 17.4 30.4
1.5 16.9 29.5
7.6 16.7 30.6
7.3 16.5 29.0

B=54&7"%8:&69E& DS
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MaDe (this paper)

38.1%

Both Acceptable
22.4%

10.9%
Neither Acceptable 28.6%

MVPt+ / UVCOM+

E6#4%8%$34564&7"%8@%$:65&:

0.75-
0.70 4.
0.65 652

2 0.60

i)

g 0.55

—/— QD-DETR

0.501 —}- QD-DETR+
0.45 ~>~ UVCOM
0401 .- UVCOM+
’ =O~= MaDe

20 40 60 80 100
Training data size (%)

F#G H3@D"@#4%A%$817&I834@C7%K8&@47% 790K
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