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DEEP LEARNING (DL) SYSTEM ASSESSMENT

How can we explain the misbehaviours 
of DL systems??

ACC = 95%
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OPAQUENESS OF DL
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LOW-LEVEL EXPLANATIONS

Integrated Gradients LIME
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MNIST 
‣ Boldness 
‣ Discontinuity 
‣ Orientation 

‣ IMDB 
‣ Positive Words 
‣ Negative Words 
‣ Verbs
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Feature Maps
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COMPARISON 
BETWEEN LOW-LEVEL 

AND HIGH-LEVEL 
EXPLANATIONS
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Alternative input spaces: 
1. Original space 
2. Latent Space
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Alternative distance metrics: 
1. Original space 
2. Latent Space
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RQ1: SIMILARITY

?
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High Level Low Level Input space GSim GSim

3D
IG Original 0.70 0.74

Latent 0.55 0.68

LIME Original 0.55 0.81
Latent 0.53 0.66

MNIST IMDB

2D
IG Original 0.76 0.76

Latent 0.49 0.56

LIME Original 0.62 0.80
Latent 0.47 0.59

1D
IG Original 0.85 0.83

Latent 0.59 0.66

LIME Original 0.75 0.85
Latent 0.59 0.68

RQ1: SIMILARITY
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High Level Low Level Input space GSim GSim

3D
IG Original 0.70 0.74

Latent 0.55 0.68

LIME Original 0.55 0.81
Latent 0.53 0.66

MNIST IMDB

2D
IG Original 0.76 0.76

Latent 0.49 0.56

LIME Original 0.62 0.80
Latent 0.47 0.59

1D
IG Original 0.85 0.83

Latent 0.59 0.66

LIME Original 0.75 0.85
Latent 0.59 0.68

1D Feature Maps 
and Original Space 
achieve the highest 
similarity, but with 
the highest 
difference in # of 
clusters (up to 39)

RQ1: SIMILARITY
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High Level Low Level Input space GSim GSim

3D
IG Original 0.70 0.74

Latent 0.55 0.68

LIME Original 0.55 0.81
Latent 0.53 0.66

MNIST IMDB

2D
IG Original 0.76 0.76

Latent 0.49 0.56

LIME Original 0.62 0.80
Latent 0.47 0.59

1D
IG Original 0.85 0.83

Latent 0.59 0.66

LIME Original 0.75 0.85
Latent 0.59 0.68

2D Feature Maps 
and Latent Space 
achieve the lowest 
difference in # of 
clusters, but the 
lowest similarity

RQ1: SIMILARITY
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High-level explanations 
based on human 

experience and low-
level XAI techniques 

partition inputs in 
different ways 

RQ1: CONCLUSIONS
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RQ2: UNDERSTANDABILITY
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RQ2: UNDERSTANDABILITY

Survey: 48 SE experts
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MNIST IMDB

36 14 45 36 24 58 24 25 11 24 45 46

None: 108 None: 25

RQ2: UNDERSTANDABILITY

FM LIME FM IG FM LIME FM IG

# of times the explanation matches with human expectations
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‣ High- and low-level 
explanations provide 
complementary 
insights  
‣ Current explanations 

are not always 
satisfactory

RQ2: CONCLUSIONS
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GINI SIMILARITY
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High Level Low Level Input space Sim Sim

3D
IG Original 0.70 0.74

Latent 0.55 0.68

LIME Original 0.55 0.81
Latent 0.53 0.66

MNIST IMDB

2D
IG Original 0.76 0.76

Latent 0.49 0.56

LIME Original 0.62 0.80
Latent 0.47 0.59

1D
IG Original 0.85 0.83

Latent 0.59 0.66

LIME Original 0.75 0.85
Latent 0.59 0.68

Original space 
always achieves 
better similarity

RQ1: SIMILARITY
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RQ2:  UNDERSTANDABILITY
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