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@08 evaluates Textual Explanations of Neurons

Problem: Evaluate Textual Explanations Solution: Estimate Quality with CoSy Framework
Step 1:
What is a good explanation for the neuron? Generate Synthetic Data
" Step 2: Step 3:
: g
IE4ERL *J 4 i 'Y Collect Neuron Score Explanations

[ “pomegranate” | Activations

“»' 1) 1.0 1 [ control dataset
X . [“pomegranate”]
LIP-Di a8 —
c ssect ! [

0.6 1

o+ rois 05 g
o = L 1 ’ 0.4 1

A MILAN f l =11 » oo = 421
| red ob;ects"l = I - . Q i 0.0 +

0 2 4 6 8 10
Neuron Activations

‘,\'l‘

[ [fred objects”]
® w- ¥
2

Neuron 80
{ResNet18, avgpool}

EaeAg Zbe&, l[a < b]
[Aol - [Aa]

m ZbiAl n ZGEA\O a

\V ﬁ Zaeﬂm (a = @)2

Vave(Ao,Ar) =

Scoring Functions

Uniap (Ao, Ar) =



@08 evaluates Textual Explanations of Neurons

Problem: Evaluate Textual Explanations

What is a good explanation for the neuron?

INVERT
[ “pomegranate” |

—
.

CLIP-Dissect

Frob--irrsreens

MILAN

I"red objectsﬂ

Neuron 80
{ResNet18, avgpool}



@08 evaluates Textual Explanations of Neurons

Problem: Evaluate Textual Explanations Solution: Estimate Quality with CoSy Framework
Step 1:
What is a good explanation for the neuron? Generate Synthetic Data
INVERT

( “pomegranate” |

CLIP-Dissect

f80: """"""

MILAN f
I"red objectsﬂ

Neuron 80
{ResNet18, avgpool}




@08 evaluates Textual Explanations of Neurons

Problem: Evaluate Textual Explanations Solution: Estimate Quality with CoSy Framework
Step 1:
What is a good explanation for the neuron? Generate Synthetic Data
Step 2:
INVERT

Collect Neuron

[ “pomegranate” | Activations

CLIP-Dissect

fuo @+

MILAN fso

I" red objects"l

Neuron 80
{ResNet18, avgpool}

10



@08 evaluates Textual Explanations of Neurons

Problem: Evaluate Textual Explanations Solution: Estimate Quality with CoSy Framework
Step 1:
What is a good explanation for the neuron? Generate Synthetic Data
" Step 2: Step 3:
: g
IE4ERL *J 4 i 'Y Collect Neuron Score Explanations

[ “pomegranate” | Activations

“»' 1) 1.0 1 [ control dataset
X . [“pomegranate”]
LIP-Di a8 —
c ssect ! [

0.6 1

o+ rois 05 g
o = L 1 ’ 0.4 1

A MILAN f l =11 » oo = 421
| red ob;ects"l = I - . Q i 0.0 +

0 2 4 6 8 10
Neuron Activations

‘,\'l‘

[ [fred objects”]
® w- ¥
2

Neuron 80
{ResNet18, avgpool}

EaeAg Zbe&, l[a < b]
[Aol - [Aa]

m ZbiAl n ZGEA\O a

\V ﬁ Zaeﬂm (a = @)2

Vave(Ao,Ar) =

Scoring Functions

Uniap (Ao, Ar) =

11



@88 gives Quantitative Performance Comparison

Dataset Model Layer Method AUC (1) MAD (1)
MILAN 0.61+0.23  0.69+1.35
ResNet18 Avgpool CLIP-Dissect 0.93+0.11 3.85+1.88
INVERT 0.93+011 3.23+1.72
MILAN 0.44+0.23 -0.08+0.72
ResNet50 Avgpool CLIP-Dissect 0.95+0.08 4.98+2.57
INVERT 0.96+0.06 4.62+2.26
ImageNet
MILAN 0.53+0.19  0.12+0.76
ViT-B/16 Features CLIP-Dissect 0.78+0.19  1.29+1.01
INVERT 0.89+017 1.67+0.82
MILAN 0.59+0.21  0.37+0.91
DINO ViT-S/8 Layer11  CLIP-Dissect 0.95+0.08 4.59+2.62
INVERT 0.73+0.27 2.70+3.48
MILAN 0.56+0.28 0.4441.30
DenseNet161 Features CLIP-Dissect 0.82+0.217 2.52+2.33
INVERT 0.85+0.16 2.21+1.95
Placesass MILAN 0.65+0.28 111:1.67
ResNet50 Avgpool CLIP-Dissect 0.92+0.11 3.73+2.39
INVERT 0.94+0.08 3.54+1.99

Now different neuron
description methods
can be ranked against
each other.
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@88 provides new Insights into Explanation Methods
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New insight: Explanation methods struggle to explain lower layer neurons.
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https://arxiv.org/abs/2405.20331

https://dithub.com/Ikopf/cosy
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