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DermaCon-In Dataset

DermaCon-IN
sample images
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(Manus) Fingers (Digits)

(Plantar Region)

Upper Extremities Shoulders

Descriptors Patch, White Fissure, Hyperkeratotic Erythema, Erythema, Wheal Patch, Plaque, White
(Hypopigmentation) plaques, Scale Plaque, Scale (Hypopigmentation)
Body Parts |Upper Extremities Hands| Lower Extremities Soles Head Cheeks Trunk Abdomen, Thorax, Head Scalp

Main Class | Pigmentary Disorders

Keratanisation Disorders

Infectious Disorders

Inflammatory Disorders

Inflammatory Disorders

Sub Class Pigmentary Disorders

Keratanisation Disorders

Infectious-Fungal

Inflammatory (Other)

Eczema and Dermatitis

Disease Label Vitiligo

Palmoplantar Keratoderma

Tinea Faciei

Urticaria

Seborrheic Dermatitis

* First prospectively curated dermatology dataset

* 5,450+ clinical images from ~3,000 South Indian patients,

* 240+ diagnosis

* Clinically Hierarchical labels as per Rook's Taxonomy

* 47 lesion-level concepts, 49 body locations, and 6 FST and 10
MST skin tone scores
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Context Matters: Dermatological Diagnosis

* Location Matters in Diagnosis

* Scalp: Scaly plaque = Psoriasis

* Hand: Scaly, peeling skin = Tinea Manuum

* Dermatologists: Features + Anatomy = Diagnosis

* Better Models: Joint Annotation = Improved Accuracy

Scalp Lesion Hand Lesion

Location: Scalp,
Features: Scaly Plaque.
Possible Diagnosis

Psoriasis

& Joint Annontation of Leslon Features
+ Anatonimal Conlext =

Improved Diagnostic Models
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A)
Main Class Sub Class

Infectious -Fungal (1513)

[ lInfectious -Parasitic (241)

["JInfectious -Bacterial (176)

= Infectious -Viral (107)

e Inflammatory + Infectious -Bacterial (104)

L_J - [nfectious -Parasitic + Infectious -Bacterial (36)
-~ Infectious -Fungal + Infectious -Bacterial (26)
—— Inflammatory + Infectious -Fungal (13)

—— Infectious -Leprosy (11)

Eczema and Dermatitis (727)

Inflammatory Disorders (1592) I:Ilnﬂammatory (Other) (447)

DPsorlasls and Lichenoid disorders (418)

Pigmentary Disorders (831). Pigmentary Disorders (831)

Dskin Appendages Disorders (480) DSebaclous Glands and Acneiform Disorders (352)
£ Hair Disorders (128)

[1Other Skin Disorders (159) [10ther skin disorders (159)

- Keratanisation Disorders (72) === Keratanisation Disorders (72)

~==Neoplasms And Tumors (52) === Neoplasms and tumors (52)

- No Definite Diagnosis (37) - No Definite Diagnosis (37)
B) Top 40 Long-tailed Skin Di labels
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.
0?
Dermatological Disease Spread Across Datasets
Neoplastic Disease
100 Inflammatory (incl.
s0 keratinisation) Disease

Pigmentary Disease

Infectious Disease

Appendageal
(Acne/Hair) Disease

Others
Datasets
No Definite ~— DermaCon-IN PASSION PH2
Diagnosis — 3CIN —— DDI —— HAM10k
—— Fitzpatrickl7k ~ —— ISIC 2020 —— PAD-UFES
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Fitzpatrick Skin Types
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Data Statistics
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Distribution of Main_class by Age Group

Distribution of Main_class by Sex
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E Neoplasms and tumors
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Hmm Other skin disorders
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B Skin Appendages Disorders
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A) Correlation of Main Class labels and Disease Descriptors

A) Count of Skin Lesion Descriptors in each Main Class

Inflammatory Disorders Keratanisation Disorders Neoplasms And Tumors

Inflammatory Disorders Keratanisation Disorders Neoplasms And Tumors

B) Correlation of Main Class labels and Body Parts B) Count of Body parts in each Main Class

Inflammatory Disorders Keratanisation Disorders Inflammatory Disorders Keratanisation Disorders Neoplasms And Tumors

Pigmentary Disorders Skin Appendages Disorders
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Challenges and Opportunities

e Resolution heterogeneity
¢ Long—tailed Disease Labels Image Resolution D:istribution with Emphasis on Interquartile Range

25th percentile
--- Median
75th percentile

* Class-agnostic Concept semantics 350

e Hierarchical Class Label

* Multi-disease co-occurrence analysis:
o Misclassifications collapse to one =
constituent disease (Either) el Aren (Height x Width logscale) . e
o Suggestive of one pathology’s cues
often dominate the visual evidence

Number of Images
—
w
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CBM Benchmarks Architecture

A) Concept Bottleneck Model for 1-level classification B) Concept Bottleneck Model for 2-level hierarchical
classification
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Comparative Results of Benchmarks with CBMs
and other standard architectures

MC
Swin-B/4W12-384

SC
(CBM-D) Concepts + MC ViT-B/16-384

(CBM-B) Concepts + MC MaxViT-B/512

C ts + MC
oncepts + DenseNet121 (Pre-trained)

(CBM-D) Concepts + SC | | 56.42

ResNet50 (Pre-trained)
(CBM-B) Concepts + SC ‘ ‘ 55.88

Concepts + SC | | 57.37 EffNet-B4_b4

(Typel) SC ‘ +53.93 VIT-B/16-224

DenseNet121 H 49.30
(Type 2) SC | *56.11
ResNet50 I+ 47.45
avee 2) v |, - - "
0 10 20 30 40 50 60 70 45 50 55 60 65 70 75
Accuracy (%) Accuracy (%)
Main Class and Sub Class Classification performance Main Class Classification performance

comparison using Concept Bottelneck Models comparison across Various Architectures
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Image with
Prediction

Lesion Descriptor
Concepts with scores

Concept Analysis

Body Parts
Concepts with scores

Other skin disorders

Erythema
Patch
Warty -2.4

-2.5

Burrow-2.5 —

Scar -2.4 mm—
Acuminate -2.7 I—
Xerosis-2.7 IE———

Skin Appendages Disorders

Hair Patch

Brown 5.
(Hyperpigmentation)

Poikiloderma -2.5

Pitted Nail-2.6

Infectious Disorders

+0.2
14+0.1

Scale — 1.5
Fissure +0.5

+1.6

Fissure p— 4 1.5
Pigmented +1.4
Scale pr— +1.2
Hyperkeratotic jps +0.9
BIETATE 2.4 m—
-2.5

Head Lips j— +0.9

Head Cheeks +0.1
LowerBack -2.5 NE—
Back of the Knees -2 .6 N/

Navel-2.6 IE—

Palms +0.7
Head Temples -2.5
Tongue -2.5

Trunk Chest-2.6

Head Scalp +1.2

Trunk Abdomen -2.5
Lower Extremities 5 g
Hips "

Mucous Membranes _5 7

Oral Cavity

Lower Extremities +1.0
Soles :
Mucous Membranes 5 4
Oral Cavity

Perianal Area -2.5

Head Lips-2.5

Image with
Prediction

Lesion Descriptor
Concepts with scores
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Body Parts
Concepts with scores

Skin Appendages Disorders

Skin Appendages Disorders

Infectious Disorders

Pigmentary Disorders

Papule +0.9
Macule -2.5
Induration -2.5

Pitted Nail-2.6

Papule +1.0
Induration -2.5
Macule -2.5

Pitted Nail-2.6

Head Cheeks +0.9
Groin -2.5
Trunk Chest-2.5

Upper Extremities 3 s
Elbows

bo

Head Cheeks +0.7

Head Scalp-2.5

Upper Extremities 2.5
Elbows "

Trunk Chest-2.5

Pigmented j— 41,1 Lower Extrozl’ltlc: b +0.2
Plaque +0.6 Lower ExtromM:s +0.1
Scaje +0:8 ArmF'l:: =2.4 E——|
Hair Patch -2.5 P i
Lower Extr 2.4
Lichenification -2.5 w— Thighs

Te -2.6

Warty -2.3 I—
Induration -2.4 NEE————
Burrow -2.5 ——
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Nails Fingernails-2.6 N——

Head Lips +0.5
LowerBack -2.6

Lower Extremities 2.7
Hips “*

Back of the Knees-2.8
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Main Class

More Analysis

Activation Frequency Heatmap (Main Classes vs. Descriptor Concepts)

Concept Name

Infectious Disorders 0.134 | 0115 | 0.108 0.036 0.031 | 0.026 | 0.019  0.019 | 0.010 | 0.005 ' 0.005 | 0.005 | 0.002 | 0.002 | 0.002 | 0.000 | 0.000
Inflammatory Disorders 0.000 | 0.026 | 0.078 | 0.006 | 0.023 | 0.006 | 0.000 0.006  0.010 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
Keratanisation Disorders- 0.143 0.071 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.214 0.000 | 0.214 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
2
o Necplasms and tumors £ 0.000 0.083 | 0.083 | 0.000 0.000 0.000 | 0.000 0.000 0.000 | 0.000 0.000 0.083 | 0.000 0.000
O
= 5o 5 s
© No Definite Diagnosis- 0.167 0.000 | 0,000 | 0,000 ' 0.000 | 0.000 ﬂ 0,000 | 0,000 | 0.000 | 0.000  0.000 | 0.000 | 0.000 | 0.000 | 0.167 | 0.000 | 0.000
= .
Other skin disorders - 0.214 0,071 | 0,071 ‘ 0.214 | 0.000  0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.036 0.000 | 0.071 | 0.000 | 0.000 | 0.000 | 0.000 | 0.036
Pigmentary Disorders 1 0.043 | 0.183 0.006 | 0.030 | 0.067 0.006 0.000 n 0.000 0.000 | 0.000 0.000  0.000 | 0.000 0.000 0.030 | 0.006  0.000
Skin Appendages Disorders- 0.020 | 0,099 0000 | 0.069 . 0.000 | 0.000 | 0.000 | 0.000  0.000 | 0.000 | 0,000  0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.020 | 0.000
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Concept Name
Activation Frequency Heatmap (Main Classes vs. Body Parts Concepts)
Infectious Disorders 0.050 0,029 0,010 0,007 0,005 0,002 0,002 0.002 0.000 0.000 0.000 0.000 0.000 0.000
Inflammatory Disorders: 0.006 0.078 0.003 0.003 0.010 0.000 0.013 0.003 0.003 0.000 0.000 0.003 0.006 0.000
Keratanisation Disorders: 0.000 0.214 0.000 0.000 0.143 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Neoplasms and tumors. 0.000 0.000 0,000 0,000 0.000 0.083 0.000 0,000 0.000 0.000 0.000 0.000 0.000
No Definite Diagnosis 0.000 0.167 ’ 0.000 0.000 0.000 0,000 0,000 0.167 0.000 0.000 0.000 0.000 0.000 0.000
Other skin disorders 0.071 0.107 0.000 0.000 0.107 0,000 0,000 0.000 0.000 0.000 0.000 0.036 0.000 0.000
Pigmentary Disorders. 0.006 0.152 0.000 0.000 0.000 0.000 0.000 0.006 0.000 0.012 0.006 0.006 0.000 0.000
|
Skin Appendages Disorders: 0.010 - 0,000 0,000 0.000 0,000 0.218 ‘ 0.010 0.000 0.010 0.000 0.000 0.000 0.010
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Grad-Cam Activations
of a concept
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DermaCon-Inis hosted in
Harvard Dataverse!

HARVARD

Dataverse

THANRK YOU

GITHUB
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