
Supplementary Material for
Learning to Read Chest X-Rays:

Recurrent Neural Cascade Model for Automated Image Annotation

1. More Examples of the Chest X-ray Dataset
More examples of chest x-ray image, report, and anno-

tations available on OpenI [1] is shown in Figure 1.
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Figure 1. Examples of the OpenI [1] chest x-ray image, report, and
annotations.

2. Visualizations of Joint Image/Text Context
Vectors

Figure 2 shows the him:text vectors of about fifty an-
notations describing calcified granuloma are projected

onto two-dimensional planes via dimensionality reduction
(R1×1024 → R1×2), using the t-SNE [3] implementation
of [2]. Figure 3 shows the visualization for the annotations
describing opacity. We can see that different annotations
describing a disease are thereby separated into different cat-
egories by the him:text.

3. More Annotation Generation Examples
More annotation generation examples are provided in

Figures 4 and 5. Overall, the system generates promis-
ing results on predicting disease (labels) and its context
(attributes) in the images. However, rare disease cases
are more difficult to detect. For example, the cases pul-
monary atelectasis, spondylosis, and density (Figure 4), as
well as foreign bodies, atherosclerosis, costophrenic angle,
deformity (Figure 5) are much rarer in the data than cal-
cified granuloma, cardiomegaly, and all the frequent cases
listed in Table 1 of the main paper.

Furthermore, the (left or right) location of the disease
cannot be identified in a lateral view (obtained by scanning
the patient from the side), as shown in Figure 5. Since our
dataset contains a limited number of disease cases, we treat
each x-ray image and report as a sample, and do not account
for different views.

For future work, we plan to improve prediction accuracy
by both (a) accounting for the different views, and (b) col-
lecting a larger dataset to better account for rare diseases.
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Figure 2. Visualization of the him:text of about 50 samples of the annotations describing the disease calcified granuloma on 2D plane.

Figure 3. Visualization of the him:textof about 50 samples of the annotations describing the disease opacity on 2D plane.
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Figure 4. More examples of annotation generations (light green box) compared to true annotations (yellow box) for input images in the test
set. Rare disease cases are more difficult to detect.
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Figure 5. More examples of annotation generations (light green box) compared to true annotations (yellow box) for input images in the test
set. In lateral (side) views, the (left or right) location of the disease can no longer be indentified.
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