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What is Handwriting?

Sarah Palmis, et al (2017) Motor control of handwriting in the developing 
brain: A review. Cognitive Neuropsychology, 34:3-4,187-204
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Handwriting in Clinical Research



How Handwriting Research is done? 
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Ahmad, Abdul. (2008). On-line Handwriting Recognition using Support 
Vector Machines and Hidden Markov Models approaches. 

online offline



How Handwriting Research is done? 
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Faundez-Zanuy, et al. (2020) Handwriting Biometrics: Applications and Future Trends in 
e-Security and e-Health. Cogn Comput 12, 940–953

Online handwriting is a digitized bio-signal…
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How Handwriting Research is done? 
… and engineering tools for signal analysis can be implemented to study it

Kinematic Analysis of Movement

Spectral analysis 
of kinematic signal

Non-linear analysis 
of kinematic signal

Machine Learning 
of extracted features
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What does? 
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Characterization of tremor 
presenting pathologies

Kinematic Analysis of Movement

Spectral analysis 
of kinematic signal

Non-linear analysis 
of kinematic signal

Machine Learning 
of extracted features

Development of handwriting skills in 
normal children & understanding 

dysgraphia in school children
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pangram

Development of handwriting skills in 
normal children & understanding 

dysgraphia in school children

Characterization of tremor 
presenting pathologies
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Development of handwriting skills in 
normal children & understanding 

dysgraphia in school children

Characterization of tremor 
presenting pathologies
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Digitized 
handwritten 
track

Velocity 
Profiles

Power 
Spectral 
Densities

Characterization of tremor 
presenting pathologies

Development of handwriting skills in 
normal children & understanding 

dysgraphia in school children



Standard research is mainly on people writing in Latin alphabet but…

Are protocols, data and clinical results obtained from this research suited to be 
applied to patients writing with an alphabet different from Latin?
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To address this question

studying  digraphia would be very useful
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the use of two (or more) writing systems for representing a single 
language (or varieties thereof). Examples are given of both  synchronic 
digraphia (more than one writing system used  contemporaneously for 
the same language) and diachronic digraphia (more than one  writing 
system used  for  a  given  language  in successive  periods  of time).  

For  each  example,  consideration  is  given  to  the  cultural  and 
political factors (e.g., religion,  modernization)  which underlie  the 

development of digraphia  in a language community.
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digraphia

Dale, Ian R.H. (1980). "Digraphia". International Journal of the Sociology of Language. 1980 (26): 5–13. 
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Would you mind helping with digraphia data acquisition? 
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Thank you! Serena Starita, PhD Student

serena.starita@phd.units.it
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