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Data augmentation training strategy has achieved great success to improve
model performance in multiple computer vision (CV) and natural language
processing (NLP) tasks. However, it is not straightforward to apply previous data
augmentation methods for multimodal sentiment analysis tasks
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Model MOSI MOSEI

Acc-2 1 F1-ScoreT MAE| CCT7T Acc-2 T F1-ScoreT MAE| CCT
TFN (G) [41] -/80.8 -/80.7 0.901 0.698 -/82.5 -/82.1 0.593 0.700
LMF (G) [17] -/82.4 -/82.4 0.917  0.695 -/82.0 -/82.1 0.623  0.677
MFN (G) [42] 77.4/- 77.3/- 0.965  0.632 76.0/- 76.0/- - -
RAVEN (G) [35] 78.0/- 76.6/- 0.915  0.691 79.1/- 79.5/- 0.614  0.662
MEM (G) [28] -/81.7 -/81.6 0.877 0.706 -/84.4 -/84.3 0.568 0.717
MulT (G) [27] -/83.0 -/82.8 0.871 0.698 -/82.5 -/82.3 0.580 0.703
MISA (B) [10] 81.8/83.4 81.7/83.6 0.783  0.761 83.6/85.5 83.8/85.3 0.555  0.756
MTAG (G) [38] -/82.3 -/82.1 0.866  0.722 - - - -
PMR (G) [40] -/83.6 -/83.4 - - -/83.3 -/82.6 - .
ICCN (B) [25] -/83.07 -/83.02 0.862  0.714 -/84.18 -/84.15 0565  0.713
Self-MM (B) [40] 84.0/86.0 84.4/85.9 0713  0.798  82.8/85.2 82.5/85.3 0530  0.765
M3SA (B) [45] -/85.70 -/85.60 0.714 0.794 -/85.60 -/85.50 0.587 0.789
MMIM (B) [8] 84.14/86.06 84.00/85.98 0.700 0.800 82.24/85.97 82.66/85.94 0.526 0.722
BBEN (B) [7] -/84.30 -/84.30 0.776  0.755 -/86.20 -/86.10 0529  0.767
MAG (B) [23] 84.20/86.10  84.10/86.00  0.712  0.796 84.70/ - 84.50/- - -
TMMDA (C) (ours) 89.62/90.41 89.58/90.38 0.593 0.870 87.15/87.87 87.07/87.51 0.547 0.823
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Model Acc-2 F1-Score MAE CC

Visual (Only) 57.40 57.03 1.160  0.143
Audio (Only) 58.17 56.97 1.150  0.144
Text (Only) (B)  84.30 84.30 0.730  0.794
Text (Only) (C)  87.94 87.92 0.708  0.846

MulT* (B) 85.31 85.13 0.734  0.791
MAG (B) 86.10 86.00 0.712  0.796
TMMDA (B) 86.87 86.86 0.703  0.801
MulT* (C) 88.55 88.52 0.654  0.856
MAG* (C) 88.70 88.53 0.624  0.857

TMMDA (C) 90.41 90.38 0.593 0.870
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Table 3: Ablation experiments of TMMDA on the CMU-MOSI

dataset. The best results are highlighted in bold.

Model Acc-2 F1-Score MAE CC

Transformer (base) 88.24 88.20 0.671 0.850
w/o CTM 39.31 39.28 0.651 0.852
w/o CGAN 88.55 838.54 0.698 0.851
w/o CME 89.77 89.75 0.597 0.866
w/o JSD 89.92 89.91 0.622 0.859
TMMDA 90.41 90.38 0.593 0.870
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Table 4: Comparison of different mixp variants on CMU-MOSI by controlling the condition of mixup ratio.

Mixup Variant (L) Text Mixup Variant (V) Visual Mixup Variant (A) Acoustic Result
Plo  Pla Pal  Pav Poi  pva  Acc-2  Fl-Score

L—L 0.00 1.00 V-V 0.00 1.00 A— A 0.00 1.00 88.85 88.82
VoL 1.00 1.00 L—-V 1.00 1.00 L— A 1.00 1.00 88.69 88.61
A—>L 0.00 0.00 A—-V 0.00 0.00 VoA 0.00 0.00 88.70 88.67
(LV) > L 020  1.00 (V,L) >V 020  1.00 (A L) — A 020 1.00  89.45 89.43
(L,V) = L 050  1.00 (V,L) >V 050  1.00 (A L) > A 0.50  1.00  89.47 89.48
(LV) > L 0.80  1.00 (V,L) - V 0.80  1.00 (AL — A 0.80  1.00  89.62 89.60
(L,A) — L 0.00  0.80 (V,A) =V 0.00  0.80 (A V) — A 0.00 080 8887 88.85
(L,A) — L 0.00  0.50 (V,A) — V 0.00  0.50 (AV) — A 0.00 050  89.95 89.92
(L,A) — L 0.00  0.20 (V,A) =V 0.00  0.20 (A V) = A 0.00 020 8856 88.55
(V,A) — L 020  0.20 (L A) —V 020  0.20 (LV)— A 020 020  89.01 88.98
(V,A) = L 050  0.50 (LA) =V 050  0.50 (LV) — A 050 050 8885 88.83
(V,A) = L 080  0.80 (LA — V 0.80  0.80 (LV) — A 080 080  89.31 89.26
(LV,A) — L 020  0.80 (LV,A) =V 020  0.80 (LAV) — A 020 080  90.13 90.04
(L,V,A) - L 030  0.70 (L,V,A) > V 030  0.70 (LLAV) > A 030 070  90.41 90.38

(LV,A) — L 0.40  0.60 (LV,A) -V 040  0.60 (LA V) —> A 040 060  90.20 90.17
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Figure 4: t-SNE visualization of mixed and generated virtual
text representations on CMU-MOSIL.
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Table 5: Input and predictions of four samples in our case
study on CMU-MOSI dataset.

Case Text Visual Acoustic IPredictinn Truth

The verdict is stupid and

Open Wide Pause -2.63  -259
a complete waste of money.

The um cross of personality is

really um charismatic and dynamic. Relaxed look Rhythm changes| +1.95 +2.00

C Or big collector of the action figures. No expression  Normal Voice -0.01  +0.0 Vv

D Even tell funny jokes. Reply disdainfully Particular tone | +1.47 -1.79 X
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