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Figure 2.6: Temporal features extraction
A. Example of ocular horizontal velocity in response to the tracking target. B. Example of CCG resulting
from the average of the 6 individual cross-correlograms obtained after each tracking trial. Black line shows
the average CCG, red line shows the fitted Gaussian model, the remaining colored lines show the individual
cross-correlograms.

parameters constitute the group of spatial features, a detailed description will follow
in Section 2.5 “Properties of the spatio-temporal features”).

Figure 2.7: Spatial features extraction
A. Example of ocular horizontal position in response to the tracking target. The deviations between stimulus
and eye position are aggregated for all trials. B. Example of PDD resulting from the histogram of the
aggregated positional deviations. Red line shows the fitted Gaussian model.

Spatio-temporal features

Observation noise variance: to compute this parameter, continuous tracking behavior is
modeled by dynamic linear systems, with their solutions being provided by state-space
models such as the Kalman filter26.
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Conclusions
• The spatio-temporal properties of smooth and saccadic 

pursuit, combined with statistical and dynamic properties of 
individual saccades enables identifying oculomotor 
abnormalities in both MS and PD patients.


• Intuitive, fast (<5 min) and quantitative method for assessing 
oculomotor behavior


• SONDA (Standardised Oculomotor and Neurological 
Disorder Assessment) can complement confrontational 
testing


• Outlook: (simultaneous) perimetric assessment

Paper  in Frontiers in Neurology  (DOI: 10.3389/fneur.2020.00971)
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