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Motivation

s it possible to explain a visual classifier decision-making process with text?

1. Investigating model reasoning for
“Howler Monkey” classification
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Motivation

Is possible to explain a visual classifier decision-making process with text?

1. Investigating model reasoning for
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2. DEXTER optimization process
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the model generates
images that heavily

ﬁ emphasize the natural

habitat of howler
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3. Textual explanation of the

visual classifier behaviour
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DEXTER and state-of-the-art

[GOAL: Investigate model reasoning for “Howler Monkey” classification.

Local explanation

Existing Methods ——< OR

Global explanation
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Global explanation

DEXTER — AND

the model generates
images that heavily
emphasize the

natural habitat of 1€Xtual explanation

howler monkeys.




Text pipeline

[MASK]

-
"

BERT

J I
.‘.-é:.!‘:‘

BING .,
2* " NEURAL INFORMATION
%%, PROCESSING SYSTEMS

"}'.k;.



L
SN,

LN :
o e NEURAL INFORMATION
#%., PROCESSING SYSTEMS
?.1-'

f ] *o
l...

Text pipeline

Soft Prompt | A picture of a

[MASK]

BERT

Logits ‘

Gumbel Softmax

BERT Token ‘
[Flower]

I
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Auxiliary Target
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Text pipeline

Soft Prompt | A picture of a [ MASK ]
BERT
Lo ‘ . “ CLIP Token
~ [Flower]
Gumbel Softmax
BERT Token ‘ ®
> €
[Flower]
v
Auxiliary Target

Bert2CLIP Mapping Matrix
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Text pipeline

Soft Prompt | A picture of a

[MASK ]

BERT A picture of a | [Flower] ———>» CL|P Text Encoder
| CLIP Token
Logits ‘ . “ - [Flower]
Gumbel Softmax
BERT Token
[Flower] ‘ )®<
v
Auxiliry Target

Bert2CLIP Mapping Matrix
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Soft Prompt | A picture of a [ MASK ]
BERT : £ 1
A picture of a | [Flower] > (CLIP Text Encoder >
Lomttes ‘ . “ CLIP Token | G :
2] _ [Flower] mage eneration
Gumbel Softmax
BERT Token ‘ >®<
[Flower]
v
Auxiliry Target

Bert2CLIP Mapping Matrix
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Image Generation

A picture of a [ MASK ]

Stable Diffusion

[Flower]

Text Pipeline —

A picture of a
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Image Generation

A picture of a

B

[MASK ]

o

Stable Diffusion

[Flower]

Text Pipeline —

A picture of a
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Image Generation

. Activation Maximization
A picture of a [ MASK ]
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Text Pipeline —

A picture of a




Image Generation

A picture of a [ MASK ]

[Flower]

Text Pipeline —

A picture of a

Stable Diffusion
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Activation Maximization

Classifier

Bee

Prediction

Captions

—> Textual Reasoning

Maybe there is a bias in the
model towrds generating images
that heavly emphasize the
natural habitat of the bee
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Auxiliary Target

1st step: Initialize a Pseudo-target and a best loss variable:



Auxiliary Target

1st step: Initialize a Pseudo-target and a best loss variable:

® random word from BERT Vocabulary

[Human]
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Auxiliary Target

1st step: Initialize a Pseudo-target and a best loss variable:

® random word from BERT Vocabulary

® best loss = +00

[Human]
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Auxiliary Target

2nd step: Compute the masking loss
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Auxiliary Target

2nd step: Compute the masking loss

Text Pipeline

[MASK ]

Y

[Flower]

A

Y
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Auxiliary Target

2nd step: Compute the masking loss

[MASK ]

Ypseudo

[Human] Text Pipeline
! d

Lmask‘ [Flower]

Y
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Auxiliary Target
3rd step: Complete the forward
ﬂA picture of a [ MASK ]
)
Ypseudo % i
[Human] Text Pipeline —> qz —> |mage Generation E £act AT
o O

y v

Lmask‘ [Flower]
Y
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Auxiliary Target
4th step: Update the best loss variable and the pseudo target
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Auxiliary Target
4th step: Update the best loss variable and the pseudo target

v Loct maz < best loss :
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Auxiliary Target
4th step: Update the best loss variable and the pseudo target

v Loct maz < best loss :

® — bestloss = L, .t maxr
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Auxiliary Target
4th step: Update the best loss variable and the pseudo target

v Loct maz < best loss :

® — bestloss = L, .t maxr

® — Ypseudo — Q
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Evaluation

Activation

. Slice Discovery
Maximization

extual Reasoning




Class Activation

Maximization

Class Tiger (Not spurious)

Baseline 100% [G picture of a tigeuj .' A

A picture of a t:lgep

with striped and
orange and black and
fur and predator

ChatGPT Baseline 100%

N

A close-up of a Al

sleeping tiger's
face..

DiffExplainer 100%
S

A picture of a tiger
DEXTER,,., (0111‘5) 100% with tiger and tiger 2

and dust and breeding| § u
and jones R A

-

(" A picture of a h
sunglasses with lens and

A picture of snurkei\
k
\ mas )

frame and fashion and

accessory and wear.

L vy

(" A muscular figure
wearing a crown and
holding two weapons is

depicted underwater...

. S

-

a picture of a man\

with ferris and just
and sailing and

)
)

fi d fi
\ Surfing and surfing

N

Class Snorkel (Spurious)

41%

61%

26%

84%

Method Spurious

Core

Mean

35.33
41.20
33.20
63.00

Baseline

ChatGPT description
DiffExplainer
DEXTER (ours)

86.40
78.53
4'7.66
87.86

60.87
59.87
39.83
75.43

Comparison between text-prompting strategies

Neural Features

Maximization

buck tree

glacier )(—

Feat O
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Percentage of Preferences (%)
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Feat 1

Feat 2

lﬂ

Feat 3
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Feat 4

User Study Preferences for Visual Explanations
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[ DiffExplainer

1 EEE DEXTER

A=2.5%

_A=29.01%

Perceptive Features

A=31.2%

Conceptual Features
Feature Group

None

Jaure|dxayq

User study results on Salientimagenet
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Slice
Discovery

Dataset Class 0 Class 1

Waterbirds  fence, woods, jungle, backyard  seas, sea, lake, harbor

CelebA — woman, person, head, girl

Class-wise words discovered by DEXTER for Waterbirds and CelebA datasets

CelebA Waterbirds
Method Data GT Worst Avg. Worst Avg.
ERM v - 47.7 + 2.1 94.9 020=E=E0.5 97.3
LfF v - 17.2 85.1 78.0 91.2
GEORGE v - 54.9 £ 1.9 94.6 6.2x20 9.7
JTT v - 8l.n=x L.¥ 88.1 83.8+ 1.2 &89.3
CNC v - 88.8 = 0.9 89.9 88.5£0.3 909
DRO v v 90.0 £ 1.5 93.3 89.91+13 915
LADDER v - 89.24+0.4 89.8 924 +08 93.1
DRO-B2T v - 90.4 +0.9 95.2 90.7+0.3 92.1
Ours - - 91.34+£0.01 91.7 90.5+0.1 92.0

DEXTER performance on slice discovery and debiasing
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Textual
@ Report 1: Overrepresentation of men in training data
™

P

3. Gender Representation: The slight overrepresentation of
System Prompt male subjects in the captions could suggest a bias in the
training data, which may not equally represent young women.

L - y
e Y
I/’_ L . . . ) . . )
Capti the model does not appear to exhibit significant bias in
apsons identifying the class of 20 to 29 years old individuals.

L e )
Report 2: No gender bias

DEXTER explanation reports.

Class 0 (20-29) Class 1 (50-359) Mean
Metric w Bias w/0 Bias w Bias w/o Bias
STS .92 (.85 0.91 0.91 .90

G-evaleon  4.58 £1.00 4.804+0.47 3.66+0.84 3.68+0.85 4.1940.52
MOS; v 4294063 4.80+0.37 4.63+0.44 4.19+0.74 4.48+0.25
MOShumane  4.20 £0.63  3.80+0.64 4.104+0.67 3.88+0.79 4.01 +0.69

Evaluation of DEXTER bias reports
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