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Abstract 
Biomedical data recorded as a result of clinical practice are often multi-domain —involving lab measurements, medication, patient attributes, logistic information—, and also highly unstructured, 
with high rates of missing data and asynchronously sampled measurements. In this scenario, we need tools capable of providing a broad picture prior to more detailed analyses. We present here 
a visual analytics approach that uses the morphing projections technique to combine the visualization of a t-SNE projection of clinical time series, with views of other clinical or patient's 
information. The proposed approach is demonstrated on an application case study of COVID-19 clinical information taken during the first wave.

Methods

Dimensionality Reduction (t-SNE) 
 

• close projections represent close (small ) time series behavior 

• clusters reveal groups of similar timeseries behavior 
• results in a map revealing the temporal behavior of samples 
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Results

Morphing operation

Timeseries: dynamic time warping (DTW) 
Medical evolution, drug administration 
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Stratification of patients (status, sex, days in ICU)

Fig. 1: t-SNE trained with the time series of FC, LEU, LIN, PLAQ, PO2,
described in 2.4. Each point contains, collapsed, all the time steps for a patient.

3 Results and Discussion

Fig. 1 shows a t-SNE trained with the time series data. This analysis revealed
5 clusters, 4 of them including patients with missing data, and one cluster (blue
box) containing all patients with valid data for all variables of analysis.

Stratification of patients’ data is done in an intuitive, fast and visually rich
way using MP. By moving a slider, the expert user can steer the weight �i(t) of
each encoding, and smoothly transition between di↵erent visual arrangements;
for example, segregating the data by the final outcome of the patient (dead, in
hospital, discharged or other). Furthermore, temporal information can be incor-
porated, again in an easy way, by including it in an appropriate encoding (e.g.
vertical). By moving a slider, the user can disaggregate patient data and tem-
poral records appear as vertically arranged data points, each one corresponding
to a record in the patient� day table.

A full example is shown in Fig. 2, where the DAYS-IN-ICU variable has
been encoded in a vertical arrangement. The figure also highlights the power
of interactive analysis using MP as a tool for data exploration and hypothesis
generation. Several encodings are activated sequentially by the user during the
analysis, to show the di↵erent evolution of patients according to sex, which was

Analysis by evolution (map of timeseries)

Combined analysis: evolution + days in ICU + status

Conclusions
• Visual Analytics approach → synergy between computational intelligence and human-based reasoning 
• Allows to combine knowledge from multiple domains: time evolution, clinical information (status, sex, other) 
• Fluid interaction allows immediate feedback to the user → iterative question/answer exploration 
• Tolerant to highly unstructured multifaceted data 
• Smooth transitions foster the visual tracking of items, enhancing the discovery of connections between 

different domains
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Demo video

Example 2 
tSNE + days in ICU

Example 1 
week day and day hour

DTW distance


