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Selecting the „best” deep learning architecture?

VGG Networks

ResNets

Wide ResNets

ResNeXts

DenseNets

170 deep models (pre-trained over ImageNet)170 deep models
(pre-trained over ImageNet)
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X-ray datasets with COVID-19 and non-COVID-19 cases
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X-ray datasets with COVID-19 and non-COVID-19 cases

C – number of classes
25% T, 5%V, 75% Test with stratification
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The results: quantitative analysis
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The results: qualitative analysis



The results: qualitative analysis (human rater, 4 YOE)

(a) Multifocal ill-defined and partially diffuse opacifications throughout
both lungs with a predilection to the peripheral zones. (…) The
presented image may correspond to advanced inflammatory
changes, including COVID-19

(b)An ill-defined area of increased density in the upper and mid zone of
the right lung with air bronchogram and without volume reduction.
(…) COVID-19 not excluded, further diagnostics is necessary

(c) The left and right lungs are properly dilated with no visible
consolidations. The boundaries of the heart are clear. There are no
obvious signs of inflammation in the pulmonary parenchyma

(d)Small round consolidation in the lower zone of the right lung—small
nodule or summation of the shadows. Past fracture of the III, IV, V,
VI, and VII ribs on the right side. No visible signs of pneumonia

https://gitlab.com/jnalepa/icip2021
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• We can benefit from various architectural advances at the same time
• Evolutionary ensembles with supervised fusers outperform base

models and classical fusers
• We maintain fast inference (38.59 s/15 081 images/model → 2.6

ms/image/model)
• Reduction of ensemble size through evolution (→ faster inference,

better classification abilities)
• Validation protocol is important to really capture generalization abilities
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