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Background
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❖ Data may consist of multiple modalities or views

…
…

View 1

View 2

View 3

A young man in a yellow
short shirt is sitting and
playing the guitar on the
beach.

Image Text
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❖ Single-view/modal methods cannot utilize the information from 
multiple views/modals

With all three-view drawing, the 
objects can be completely modeled

By combining video and audio, we can
understand what they are talking about

n Examples:

Thus it is highly expected to develop the multi-view/modals 
analysis methods!
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InfraredRGB

Varying Viewpoints

Sensor Asynchrony

InfraredRGB

Global Shift

Relative Shift

❖ Open World: Viewpoint shifts and sensor delays lead to 
inevitable misalignment.
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❖ Open World: Viewpoint shifts and sensor delays lead to 
inevitable misalignment.

Test-time Noisy Correspondence
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EDL

FST

Train set Test set (TNC)

reliability 
estimatoror

task 
constraints

task 
constraints Task Gap

❖ Existing works

Ø Blind Estimation: Reliability is learned exclusively from clean, well-
aligned training data.

Ø The Consequence: A severe Train-Test Task Gap. Models cannot 
extrapolate to handle unseen misalignments at deployment.
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task 
constraints

in-place TNC 
bootstrapping

High 
reliability

Low 
reliability

bootstrapped 
supervision

Bootstrapped set

1 0

Train set

reliability 
estimator

Test set 
(TNC)

Task 
Oriented 

Ø Data Perspective: Simulating test-time misalignments via in-place 
TNC bootstrapping.

Ø Model Perspective: Adopting a Reveal-Supervised Paradigm to 
provide explicit, task-oriented guidance for reliability estimator.
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❖ Signal 1: View-specific Feature
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❖ Signal 1: View-specific Feature
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❖ Signal 2: Intra-view prediction uncertainty
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❖ Signal 3: Inter-view prediction discrepancy
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❖ Signal 3: Inter-view prediction discrepancy

❖ Bootstrapped Supervision Loss
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❖ Bootstrapped Supervision Loss
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❖ Bootstrapped Supervision Loss ❖ Task Loss
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❖ Bootstrapped Supervision Loss ❖ Task Loss

❖ Overall Loss
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3.07

5.53

7.28

❖ Classification Performance under Test-time Noisy Correspondence

Consistent 
robustness 
across noise 
ratios！
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5.28

6.68

6.51

❖ Classification Performance under Test-time Noisy Correspondence

Consistent 
robustness 
across noise 
ratios！
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❖ Classification Performance under varying noise levels

Performance advantage becomes more pronounced as TNC noise increases
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❖ Density plots and box plots of the estimated view reliability

Clean views: 
Accurately assigned 
high reliability (~1.0)

Noisy views: 
Effectively 
suppressed with low 
reliability (~0.0).
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❖ t-SNE visualization comparison W/ & W/O view reliability

Reliability weighting effectively clusters aligned views and 
separates misaligned ones.

Enhanced Discriminability
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❖ Ablation results at various noise ratios

Dynamic resampling and discrepancy modeling are the core 
drivers of BML's robustness.
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❖ Parameter Analysis of the loss coefficient and noise-augmented proportion 
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strong stability across a wide 
range of hyperparameters
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❖ SUN R-D-T Benchmark: Structured Prompt for Text Generation
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❖ Word Cloud Visualization

❖ Length Statistics & Vocabulary

High-frequency terms 
are strictly spatial 
relations (e.g., left, 
right, behind) and 
object nouns.

Contains 2,664 unique 
words despite concise 
caption lengths.
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Text view
Six white rectangular tables with
gray legs are arranged in two rows;
each table has a maroon seat with
black frame; white cables lie on the
gray patterned floor; two
whiteboards are on the back wall.

0. 9941

Two purple chairs with metal legs are
positioned against a white wall with
brown baseboard; to the left, three
light blue chairs are arranged near a
dark table, with a closed door visible
in the background.

0. 9911

Three cardboard boxes sit atop a
white desk with a light blue drawer
unit; a gray swivel chair with a green
backrest is positioned in front, and a
beige filing cabinet is to the right.

0. 0015

RGB view

0. 0802

0. 9962

0. 9181

Depth view

0. 9970

0. 0397

0. 8453

❖ Qualitative Case Study: Reliability Estimation under TNC (Classroom)
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Text view
A long hallway with red walls on the
left and white walls on the right,
lined with papers, signs, and doors;
ceiling lights illuminate the shiny
floor, and an exit sign is visible
ahead.

0. 9606

A black bicycle with front suspension
is parked against the left wall in a
narrow space with beige carpet, white
walls, and multiple closed doors on
the right side.

0. 9916

A black mesh office chair sits on blue
carpet near a gray filing cabinet, with a
desk holding papers, a monitor, and a
telephone to the right; shelves with
binders and books are mounted on the
wall behind.

0. 0116

RGB view

0. 0033

0. 9676

0. 9687

Depth view

0. 9873

0. 0169

0. 9919

❖ Qualitative Case Study: Reliability Estimation under TNC (Corridor)
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