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Research questions Key findings

Using pre-trained convolutional neural networks (CNN) for skin lesion ¢ Using resized images with a size of larger than 128 x 128 -
classification requires down_samp”ng’ but: COmparable results (8942% to 92.37% for ReSNet-18)

** What Is the proper down-sampling factor?

¢ Using resized images with a size of 64 x 64 - significant drop In
performance (84.21% for ResNet-18)
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“ Increasing size - slight improvement in performance
(from 89.31% to 91.44% on average for all networks)
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¢ Fusing is the best - using multi fine-tuned CNNs and using

ole ' It | ' ' ' Ine- Talo W4 : : : : -
¢ Is it useful to exploit images with different sizes for fine-tuning” images with different resolutions for training (92.86%)

*» Datasets (contained three skin IeS|on types)

*» Fine-tuning 3 pre-trained CNNs, namely ResNet-18 [2],
ResNet-50 [2] and DenseNet-121 [3]

¢ Three-level fusion approach
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[ Level 1 fusion for ResNet-18

Seborrheic Keratosis (SK) Benign nevi (BN)

Malignant Melanoma (MM)

« Subset of ISIC archive [1] for training and validation data

d Training Data: 2,187 images including training, validation and test images
of ISIC 2016 competition as well as training and validation set of ISIC 2017
competition

 Test Data: 600 test images from ISIC 2017 competition

¢ Reporting results for MM vs. all and SK vs. all classifications

** Pre-processing
« Gray world color constancy normalization
* |ImageNet mean subtraction
* Resizing (ranging from 64 x 64 to /68 x 7/68)
« Data augmentation by rotation and flipping

Input Image 448x448 —>

(Avg. over 9 models)

\_

Input Image 768x768 f Level 1 fusion for ResNet-18 ]

(Avg. over 9 models)

Level 2 fusion
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Input Image 128x128 L (Avg. over 9 models)

( Level 1 fusion for ResNet-50 ]

h 4 v .
Input Image 224x224 —> (Avg. over 9 models) F!r!al |
> < | Avg. Avg. Classification
x Results

[ Level 1 fusion for ResNet-50 )
(Avg. over 9 models)

( Level 1 fusion for ResNet-50
Input Image 448x448 —PL (Avg. over 9 models)

Input Image 768x768 —>

( rLevel 1 fusion for DenseNet-121ﬁ
Input Image 128x128 —>L (Avg. over 9 models)

Level 2 fusion
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Level 3 fusion

*» Size effect on the performance for ResNet-18 (level one fusion)

s+ Effect of level two and level three fusion

Size MM AUC SK AUC Avg. AUC Network Sizes | MM AUC| SK AUC Avg. AUC
(%) (%) (%) (%) (%) (%)
64 x 64 7/8.86 89.55 84.21 Fusion of ResNet-18 a 89.12 96.26 92.69
128 x 128 85.46 93.39 89.42 Fusion of ResNet-50 a 88.50 96.03 02.27
224 x 224 85.37 93.81 89.59 Fusion of DenseNet-121 a 87.69 O5.77 01.73
448 X 448 89.20 95.54 02.37 — | fus 80 16 06 57 95 86
768 X 768 88.89 95.85 92.37 rec-ievel tusion a ' ' '
* Comparison to the state-of-the-art methods
Network Sizes MM AUC| SK AUC Avg. AUC
(%) (%) (%)
: Matsunaga et al. [4] 86.8 95.3 91.1
& Mahbod et al. [5] 224  87.3 95.5 91.4
o | Zhang et al. [6] 224 875 95.8 91.7
—sKve | Yan et al. [7] 256  88.3 NA NA
DO e posiive rate Three-level fusion all  89.16 96.57 02.86
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