COMPUTER-AIDED DETECTION
OF LUNG NODULES USING MULTI-LEVEL CONTEXTUAL
3D CNNS

Gonidakis P, Omelina L., Jansen B.,Vandemeulebroucke |.

ABSTRACT APPROACH

Lung cancer is one of the main causes of cancer-related dea
lung cancer screening through CT scanning is of high imp
the last years, Computer-Aided-Detection (CAD) sy
nodules. A CAD system consists of three parts; pre
Existing systems tend to have high false posi
treatments.
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Data Augmentation

DATA AUGMENTATION

False Positive Reduction using

Highly unbalanced dataset:
|35 nodules : 549,714 non-nodules = | :400 ratio
* Need of balanced data for convolutional neural networks.

Data augmentation methods (of a 3D candidate patch):
* Rotation 90, 180, 270 over x, y, z axis

* Flipping over x,y, z axis

* Translation of one voxel left and right over x,y, z

Classification

Mainly for the positive samples: | |2 new patches for each positive
patch

RESULTS

False positive reduction track of the LUNAI16 Challenge
* Binary classification problem

FALSE POSITIVE RE

FROC Analysis results
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Small-sized candidate patches (20x20x6):
* Mean sensitivity over (0.125 — 8 false positives): 0.65
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i oESsEEsEEsesER RSt TR S ~ Medium-sized candidate patches (30x30x10):
* Mean sensitivity over (0.125 — 8 false positives): 0.7
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For every candidate, multi
patch extraction:
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FUTURE WOR

Large-sized candidate patches (40x40
probabilities.
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Combine probabilities from
 fixed weights (0.3P, +
* a classifier (e.g. SVM
* a neural networ
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FC1 - 150 FCl - 250 FC1 - 250

FC2 - 2 FC2 - 2 FC2 - 2

Softmax - 2 Softmax - 2 Sofrmax - 2

C: convolution, M: max-pooling, FC: fully-connected
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