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Biometrics: wide sense
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Alzheimer @sine:

the cost per year for a single patient is 35,000 USD in the USA and
24.000 € in Spain.

One in ten patients is below 60 years old.

The incidence of Alzheimer’s is doubled for every five years after 65,
and beyond 85 years old the incidence is between one third and half of
the amount of population.

If a solution is not found, this problem will be unbearable for society.

Alzheimer’s disease (AD) is the most common type of dementia and it
has been pointed out that early detection and diagnosis may confer
several benefits.

“Si no curamos el Alzheimer, nuestro estado del bienestar serd insostenible’]
Dra. Susan Greenfield, La Contra, La Vanguardia, 22-6-2011
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» Usefulness of
handwriting
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Clock drawing test (1/2)
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Clock drawing test (2/2)

‘ A Partial Frenueney Distribution of Ten-Point
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r Psychiatric Consultation
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Figure 1. Scoring: A. Score = 0. B. The number 1 is in the correct position; score = 1.
C. Numbers 1 and 2 are in the correct positions; score = 2. B, Numbers 7, 8, 10, and 11 are 13 0
in the correct positions; score = 4. E. Mumbers 1, 2, 4, 5, 7, 8, 10 and 11 are in the correct
positions; score = B. No points for hands of approximately equal length regardless of
position. F. Numbers 1, 2,4, 5,7, 8, 10and 11 are in correct position for 8 points. The little 5 0
hand is on the 11 {1 point) and the big hand is on the 2 {1 point); scoré = 10 points
{moediizd from Manos P and W, 1504)




~ Security — health implications
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xample: Study about the relevance of

Apomorphine on Parkinson’s disease
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Realization time for control

population when writing a text
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Zheimer vs.
Control group (dominant hand)
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~Alzheimer vs.
Control group (nondominant hand)
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Pressure extracted measures
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essure profiles for three

patients
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ressure profiles samples for
control group, dominant hand
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~ profiles samples for control group,

non-dominant hand
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Statistical analysis/descriptives

from the drawings

control pathological
Measurement Dominant hand Non-dominant hand Dominant hand
Time in-air 8334 10927 61008
Time on-surface 9680 D2ATT 31521
Total time 18014 33104 92259
<Pressure> 1307.8 1144 .4 545.01
<abs(Residual error)> 22.49 12.89 10.27

higher time for in-air movements for the AD group, which are around 7
times longer. On the contrary, the time on surface is just around 3
times longer. Thus, there are more differences between control and AD
groups when looking at in-air movements.

When comparing the non-dominant movements performed by the
control group we obtained a 5.6 ratio and 1.5. Again, the in-air times are
significantly higher for the AD group than the control group.

mean pressure is 2.4 times higher for control group and dominant
hand, and 2.1 for the non-dominant hand. About the mean absolute
value of the residual error, the ratios are respectively 2.2 and 1.3.



op. The difference between both
signals on the bottom.
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Conclusions

In-air movements seem more relevant than on-surface
ones.

Pressure information looks also interesting.



