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Introduction
- Chest radiography is increasingly used to diagnose a series of

illnesses targeting lungs and heart. The high number of

examinations leads to a severe burden on radiologists, which

benefit from the introduction of deep learning in clinical practice.

- Eye-Tracking Data (ETD), when collected during screening

sessions, will contain important encoded information which can

be useful for many applications.

- In this work, a UNet-based model was used to support the

classification of pathologies. The proposed model is capable of

performing ETD reconstruction, in the form of heatmaps, using

only Chest X-Rays (CXR) as input.

Methods

- From sets of coordinates and times, original heatmaps were

generated using a Gaussian kernel. The developed approach

takes into account image size and zooming when computing the

standard deviation for each Gaussian.

- Different UNet architectures [3] with ImageNet weights, which

varied in terms of the encoder used, were trained and tested on

EGD. The selected model was then evaluated on REFLACX.

- An EfficientNet-b0 was used for classification, which received

as input the product between the CXR image and the

reconstructed heatmap (after being processed in two ways).

Results

Conclusions
- The greatest promise of ETD, its seamless collection and use

during the normal workflow of radiologists, is yet to be achieved.

Nevertheless, the work here developed extends on the

usefulness of the available data.

- The reconstructed heatmaps surpassed in some cases the

original ones. In other examples, the model failed to achieve the

desired outcome, which can be attributed to the complexity of

REFLACX, data imbalance and to the limited dataset size.

- Incorporating reconstructed heatmaps in the classification

process showed potential, with future work focusing on asserting

the link between the heatmaps and classifier attention.
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Encoder BCE

ResNet50 0.477±0.005

DenseNet121 0.475±0.004

EfficientNet-b0 0.477±0.004

EfficientNet-b0 (NS) 0.478±0.006

Heatmaps Mask Bounding box Outside

Original 0.44±0.01 0.26±0.01 0.06±0.01

Reconstructed 0.60±0.02 0.50±0.03 0.12±0.01

EfficientNet-b0 TS DP EGDmodel [2]

0.75±0.09 0.76±0.08 0.76±0.08 0.75±0.10

• Heatmap Generation

• Heatmap Reconstruction

• Pathology Classification
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Result of the heatmap 

generation process: 

(left) fixations 

collected from 

radiologist on top of 

the CXR, (right) 

generated heatmap 

using a Gaussian.

Binary Cross-Entropy (BCE) 

results for the various 

encoders for a 5-fold cross-

validation approach (EGD).

NS - Noisy Student weights

Mean intensities in 

differents areas of original 

and reconstructed 

heatmaps (REFLACX).

Mean AUC values 

for the different 

models (REFLACX).

Examples of reconstructed 

heatmaps and comparison with 

original heatmaps and masks 

(REFLACX).

Dataset Images Labels Radiologists Masks

EGD [1] 1,083 3 1 No

REFLACX [2] 2,616 14 5 Yes

Description of the 

datasets used.

Heatmap processing: 

(top) Thorax Segmentation (TS) 

approach,

(bottom) Differential Preservation 

(DP) approach.


