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Dense Video Description Method Based on Multi-modal Fusion in Transformer
Network

Abstract

Abstract: In order to solve the problems that most of the current dense video description models use
twostage methods, which have low efficiency, ignore audio and semantic information, and have
incomplete description results, a multi-modal and semantic information fusion dense video description
method was proposed. An adaptive R(2+1)D network was proposed to extract visual features, a semantic
detector was designed to generate semantic information, audio features were added to supplement it, a
multi-scale deformable attention module was established, and a parallel prediction head was applied to
accelerate the convergence rate and improve the accuracy of the model. The experimental results show
that the model has good performance on the two benchmark datasets, and the evaluation index BLEU4
reaches 2.17.
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b B R A RAF I ROR , JCHAE Bleu_ 4133 18
P A3 e AR SC 3 A SO AR SR )3 A AT
B0k, Bleu 4 VPAN i 5 A2 X 1% 15 5] 5 AR i SOA
I FIVC AL ) 4 CAL, B R B 1E A 2
B, UOWIA SO R 2 AR AE S i UM B R G
(1) 7 1 R A8 A SCAR R IR T8 A 4t 4k, MSDT AR
(RN A 5470 R o B I DGV E /R B, AR
0 1 o5 35 P A A 45 SR ) % 4B M . METEOR.
CIDEr. SODA_c P-4/ 8 5 U & 5% T~ 4 ik 1) A [51
B — B AN AR DU B VA, T R
JINUE AN N 22 (A B B DGy Jay A 2, (i f A
B4R BN ASMEAZ, Fit, 7fEX3
ANEbR b, AR SO BAR T OB A, (H B
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1 ActivityNet $d 4 N AR S 9 29645

Table | Experimental results of ground-truth proposals on
ActivityNet dataset
R Bleu 4 METEOR CIDEr SODA c

Transformer-XL™  1.93 10.03 4032  5.21
SGNPI 1.75 9.43 4033 —
BMT™ 1.99 8.78  39.12 5.45
MMT?! 1.51 8.62  40.02 —
MART? 1.93 8.93 4132 5.66
PDVC™ 2.07 9.34  42.05 6.11
MSTVC 2.17 9.03  41.14 6.05

e =7 REBZRBTC IR PR I PFIN SR -

X T R RAIE A SO R AR A F A
BEAT SR, MR2ERFTLE I, BAEKRARARA
B I ROR, ARSCE T I 7 AN A o Ad A A
Ha w5 R IR 73 i B B, T A B AT U
B A HEA b TR BORE R AR (K
s TR, LA B TR 45 SR AR AR T
KER A

2 ActivityNet Zdf 4 b NI FIIN SE-A1 f Se : 45

Table 2  Experimental results of predicted proposals on

ActivityNet dataset

T Bleu 4 METEOR  CIDEr

BMT 1.75 7.55 25.33

MMT 1.70 7.41 26.66

Transformer-XL 1.65 8.03 28.52

MART 1.78 7.68 28.11

SGN 1.80 8.08 29.59
MSTVC 1.87 8.01 29.04
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2% 3 AR TLAE YouCook2 s 8 A FbriE S TVAREE AR HL TN T “woman”, XA2ZR NIEERSF Lk
EFEAT SRS, 7R TR VR FE b B EREUAS T BT AE B RRE R BN R SR, AR X DL

HI4E 5, LA SO B R I vz A o T 20 M 1E) B B 2 “woman”, MSTVC F 7 Fr
3 YouCook? B4 |- {8 FI KR 95 £F 15200 4 S FH ¥ A-R(2+1)D [ 265 7T LU S 1 14 452 BOPL AR

Table 3 Experimental results of ground-truth proposals on 1, B2 IEMmIMm, T EPE2MNH4g,
YouCook?2 dataset

o] Blow 4 METEOR CIDE: SODA o MSTVC A& 5 i (o HiR Feak X ), I A

BMT 0.81 3.75 21.01 3.95 ERRCERRE LM 4ANES, TTRE T,
Transformer-XL  0.76 343 2033 355 MSDT FEHR I I N & G 20, B A Bl T A S5
PDVCE 0.87 454 278 48 W H %A EEMFEM, G071 N MSTVC #A
MR BRI, AR %
2.5 ST B, B E0~48 sXH], AT HHM. iE

XA R, AT LA BE S AESE R, AR
“speaking”, 92| MIHEMIETT FIRIA. FE, M
SEPESE AT LUE H, B EIA METEOR 45 (1) 973
At AT A A, (H R 2 A B A AR A2
HRFEAFEFTEEN.

K 5 N iZ AL/ BMT. PDVC. MSTVC & 7
R SR AR, 4y E S R T 4
B[] 2 R (] AR R &5 . 4 ik v diid
AL E, XT3N HEA, BMT M PDVC

PDVC MSTVC
0.0-4.9:We see the closing title 0.0-4.7:We see the black title —
screen screen

2.7-29.0:A woman is seen running 2.5-28.5:Awoman is seen running 2.5-28.1:Awoman is seen running on
down a track and down a track while on a track and down a track while the track and others watch on the

others watch on the sides others watch on the sides sides
19.6-33.3: The man runs down the 19.4-33.6: The man runs down a 19.6-33.6: The woman runs down the
track and jumps into a sand pit track and jumps into a sand pit track and jumps into a sand pit

0.9-2.5:We see a title screen — —

0.0-1.6:A man is seen sitting on a 0.0-1.6:Aman is seen sittingona 0.0-4.8: We see a screen with a
table with a white words on the table with a white words on the white pattern and a man is speaking
screen screen

K5 sErgR
Fig. 5 Qualitative results

3 JHEhsZLG R 5 2 87 FH R(2+1)D-34 W45 AT 5256
3.1 A-RQ2+1)D ML HI5% B 4B F4 RQ+DD ML SRR B BCRA L R
Table 4 Comparison of the number and effect of R(2+1)D
e HRBIEE M SHHRE, A network parameters
N . P2 72% = N =y
0 2% HEAT X L5236, 13 4 BTk RQ+1)D-18 A% BHE AR  METEOR
Ui b BT 2 L B0 ) A T C3D 98.32 59.25 8.09
B ERALBRFIE 2 LIS IR, R(2+1)D-152 RE+HI)-18 3315 3055 625
W 2% 240 THRECEORIRIG N, BRI R R(2+1)-34 4526 60.56 8.89
LR, BSOS RS BB IR RIR T, A, A% R(211)-152 100.88 91.54 8.91
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E¥ERTE . A-RQ+1)D 2% 1 53 fift 45 1 4l )9 4%
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Table 5 Comparison of experimental results of different feature extraction networks

Features Recall Precision Bleu 4 METEOR CIDEr SODA ¢
C3D 55.20 57.36 1.82 8.09 38.16 5.47
TSN 56.21 57.46 1.92 8.63 39.00 5.68
13D 55.88 57.97 1.97 8.97 40.21 6.11
R(2+1) 55.76 57.88 1.99 8.89 41.01 6.08
A-R(2+1) 55.79 57.39 2.09 9.03 41.14 6.05

3.2 ZHESEEIRIXT LT

K 22 B A 3R 5 15 #R 5 P A L R AE |
LA EMAAR, 105 92 LK 2 B
Ho FBURT DL B AT S S AR A B AL A
iR

T SCAE ST U AR 3 1) 5 2R 5 WA

B AN — 3. ASCER . EH. i X
F R Z A FFIEIREL, £ ActivityNet caption £
P b, A ERRE G N 25 B L gk 6
ARFER I AL R R S5 RN FE &, TiE EE
(IR 285 SR 58 HAT

sl
=]

6 ANFIBEASRHL A HBEAT SUR 0T L2 R

Table 6 Comparison of experimental results of different modal feature inputs

Features Recall Precision Bleu 4 METEOR CIDEr SODA ¢
A-R(2+1) 56.21 57.46 1.92 8.63 29.00 5.68
A-R(2+1)+VGGish 56.03 57.12 2.03 9.11 41.01 6.10
A-R(Q2+1)+VGGish+if X 15 5 55.79 57.39 2.17 9.03 41.14 6.05
3.3 MSDT B IS AT 4 Hiw

BN MSDT #i 5 X Transformer W % 3E47 1 24
i, 37 M ActivityNet caption £ 45 45 b 174 il 5k
K. ATLLAE Y, MSDTBLER IR 1 2 i
WA B E ST, UERT T MSDT B A 2k
MSDT 4 5 Hh a] A8 1 33 2 7748 I 4% B brAs il s
S, AP0 2% BE % 5 R MRS 2 1 4 1) S
[FF, 2 RE IR AT L2 R 3 B ST
iR, WA REEFAE, B GELU HUR R %
(i, AR B S 45 R .

#K7 A Transformer W 4% HE 4T SI26 1 %) Ll &5
Table 7 Comparison of experimental results of different
Transformer networks

i Bleu 4 METEOR CIDEr
Transformer-XL 1.87 9.15 40.61
DT 1.92 9.05 40.52
MSDT 2.17 9.03 41.14

FAT, 258 S AR PR ASE R 3 43 R 2 P B
By, T B B ) 7V B DA 8 = A 23 ) v
wavt, FEQATESARDARHE: HRZHE
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Transformer W 4% 22 B3 AT U AS B Rl 1R 2 4R 40
B IR HESE , FLRFH 2 RZ AT A2 JE Transformer %
ERRE 15 XE B 2 AR E AT A BT AR
X 45 2R bR BB AT BT B, A R SRR A
SEL T RIARARAG . IANTE X R, A A
BeEs RS bR R 1 BRI —3: A A-R
(2+1)D P28 52 i P RS RS P s N FH 8 AR AE
PR AR Z BN, Sem 1 Al 25 3 i v
B X Gt 2% — A i 4 9 255 11 ek 36 o 1 AR )92
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