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Despite their effectiveness in learning the correspondence
among modalities, these contrastive-based multimodal
learning methods still meet with problems with the sensor
noise in the in-the-wild datasets

The current methods always treat each modality equally and
ignore the difference of the role for different modalities, The
final decisions will be negatively affected by those samples
with inefficient unimodal representations and thus can not
provide trustworthy multimodal representations.

ATAI

Advanced Technique of
Artificial Intelligence



Chongqging University
of Technology

L] ak
f § - -
LT 22 [ I S Mt LT L
e, antt ¢ ALY N
'lt .,i“ *'u;.‘ - o
ij ] * .
vy - i i LT A T W
¥ e W el *+ * =i
':. "‘1.-'1‘ ."‘l r '...' - ..‘. llllll
o A ey, o LT "iht*--va
LY L =, agn ™
i i 3 L i £
DA - ey Y B N LT T L - L
LT O T PrL “""'w:" M TT ik
- anl® et LT u
e a® an® Ty

re=s --—- | —— Positive Pairs :

- -4 | we>  Semi-Positive Pairs'

A ( .................... - e Negative Pairs :

A S >I7T ! Modality :

- - ] Target Category |

O T 0 U Predicted Category:
(¢) UniS-MMC

Figure 3: The relationship comparison between two
modalities in training mini-batch of (a) unsupervised
MMC, (b) supervised MMC and (¢) UniS-MMC.
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Table 1: Contrastive settings.

Uni-Prediction | Modality @ Modality b Category
0 True True Positive
! True False Semi-positive
2 False True P
3 False False Negative
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Honey, which was many times cheaper, 1s

also absent from the recipe, and the "good

spices” and saffron, all imported, were no

less expensive and difficult to obtain than

refined sugar. Despite the expense, refined

sugar did appear much more ofien in

published recipes of the time than honey,

suggesting that it was not considered 9 =
prohibitively expensive. With the exception b
of apples and pears, all the ingredients in the

filling probably had to be imported. And

perhaps, as in some modern “sugar-free”

recipes, the juice of the pears was intended

to sweeten the pie.
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Figure 2: The framework for our proposed UniS-MMC.



Advanced Technique of
Artificial Intelligence

@ Chongging University ATAI

of Technology

Yo QY

. POy

]
i /as many times cheaper. is .
L e ' : Tc
B s’ o, o ol I f () 5 : < () N
B e 0, | o Yb
T T ! '
per_l:agpsr.} as _in_yscme modern g'):ugar-—free" r | |
s, th f th s was intended b
m‘ﬁgéneltlélifeﬁ t € pears was nten: | . . I
_MMC _ v | _Unimodality Check _i
Feature Extraction Representation Learning Multimodal Predicting
M K M M
Luni=—= > y"logpm, () - r
mme — b—mme (mia mj )1 (3)
m=1k=1 . .
i=1 j>1

n _.n K
ZREP’S (EXP(COS(TLI i )/T) (2) ﬁmulti - = Z yk lOg pﬁ: (4)

L —mme — —1 )
' %8S, alexplcos(ra, ) /7) e



@ Chongging University ATAI
&)/ of Technology

Advanced Technique of
Artificial Intelligence

______ e p—————.
: ' :
i ;! A
I || I 1 Z gba’ ( | ) ya :
1 : 1 | 1
AT e— |
L e
]
I -
| >D—> > 9s.()>5,
1 ' 1 A 1
l-!onegg “’]‘:i’:flr10 wat.-;w many limesdcg::agert;.jéa : : ( ! yb ®y :
s o, all e, wers o T 2 |
rfined sugar Despt the expense, efined ' Lo ' Te
published recipes of the time than honey, . 1 . 1 . A ]
et —> fo (¢) e — 9 o (") B
alpplcs s .l the mgrohes i ' - -
purags, 6 1 so radorn g - Th : : :
' _MMC _ * | _Unimodality Check _u
Feature Extraction Representation Learning  Multimodal Predicting

Lunis—ymmc = Luni + Louiti + ALmmes (5)
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Table 2: Comparison of multimodal classification performance on a) Food101 and b) N24News.

a) Model Fusion Backbone Acc b) Model Fusion Backbone Multimodal

AGG ALI Image Text AGG ALI Image Text  Headline Caption Abstract

MMBT Early X ResNet-152 BERT  92.140.1 N24News Early X  VIiT RoBERTa 7941 7745 83.33

ot Early v/ Graph-RISE - BERT 923 °0 MM Early X ViT BERT 786211 76802 80.8202
iLT Early v ViT BERT 92.0 )

: UnSupMMC Early v VIiT BERT 7934058 769403 81.940.3
CMA-CLIP Early v ViT Transformer 93.1 .

' UniS-MMC Early v ViT BERT 80.2:|:{j_1 77.5:&0,3 83.2:|:D_4

AggMM _ Early X M BERT ~ 93.7x02 "\ 0oMM  Early X  ViT RoBERTa 78.9:05 779403 835100
UnSupMMC Early v ViT BERT 9%4.14i0.7 :

: SupMMC Early v ViT RoBERTa 79.9;&0,4 77.9:&0,2 84.0:|:0,2

UniS-MMC Early v ViT BERT 94.7.¢.1 UniS-MMC Early v VIiT RoBERTa 80.3.¢.1 78.1.102 84.2.01
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(c) SupMMC (d) UniS-MMC
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Table 3: Comparison to unimodal learning and the baseline model on N24News.

Dataset Text Image-only BERT-based RoBERTa-based
Text-only AggMM  UniS-MMC Text-only AggMM  UniS-MMC
Headline 72-1ﬂ:0.2 78.6;&1_1 80.2:|:g_1 T 1.6 71.8:|:0_2 78.9;&(}_3 80.3:|:0_1 T 1.4
N24News Caption 54.1:|;0.2 72.7:|:(),3 76.8:|;0.2 77.5:|:(},3 T 0.7 72.9;|:0.4 77-9:|:U.3 78.1:|:0_2 'T‘ 0.3

Abstract 78.3:]:0_3 80.8:|:(]_2 83.2ig_4 T 2.4 79.710_2 83.5i{}_2 84.2:|:0_1 T 0.7
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Table 4: Ablation study on N24News.

Headline Caption Abstract
BERT RoBERTa BERT RoBERTa BERT RoBERTa

AggMM 78.641.1 789403 76.8+0.2 77.9+0.3 80.84+0.2 83.540.2
+ Luni  794+0.4 7194403 773402 779401 82.5+0.3 84.140.2
+ Csemi 80.140.1 80.040.3 773402 780403 82.7+0.4 842403
+CnNeg 80.2+0.1 803101 77.5+03 781102 83.2404 84240,

Method
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(a) Wrong unimodal predictions (a) Correct unimodal predictions
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Figure 6: As the training progresses, the change of
the proportion of both wrong (left), both correct (right)
unimodal predictions of the validation set (N24News):
the complete method (UniS-MMC), remove negative

pair (w.0. C_Neg), remove semi-positive pair (w.o.

C_Semi) and remove both (w.0. C_Neg,C_Semi).
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Figure 7: Consistency comparison of unimodal predic-
tion between MT-MML and the UniS-MMC.



