
  

Functional near-infrared spectroscopy (fNIRS) brain 
imaging, and stylometry, which is the use of statistical 
analysis of written language, can be potentially used to 
support and enhance mental health diagnosis.

However, these technologies introduce the risk of 
inadvertent leaking of private information.
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FNIRS has been found to detect markers for mental health 
disorders, such as PTSD, schizophrenia, eating disorders, 
and depression1,2,3. 

Brain data can pose privacy threats as well. FNIRS has been 
used as an authentication metric4. There is a potential for 
co-opting an EEG setup intended for one purpose, such as 
gaming, to extract unrelated, potentially private 
information5. Goals and Impact

● Design and build a system 
that leverages fNIRS, 
stylometry, and machine 
learning techniques to 
help detect depression.

● Prevent mental health 
information from being 
inadvertently leaked and 
used by third parties 
putting subjects at a 
disadvantage

● Inform public debate and 
enable the consideration 
of regulations early, 
before widespread use of 
these technologies.

FNIRS

fNIRS: a lightweight, portable, non-
invasive neuroimaging tool that 
uses  light to capture hemodynamic 
responses in the brain 

     References:
 1. Fukuda, M. et al. 2011. Clinical application of near-infrared spectroscopy (NIRS) in psychiatry: the advanced medical technology for differential diagnosis of depressive state. Psychiatria et neurologia Japonica
 2. Koike, S. et al. 2013. Near-infrared spectroscopy in schizophrenia: a possible biomarker for predicting clinical outcome and treatment.
 3. Usami, M. et al.2014.Near infrared spectroscopy study of the frontopolar hemodynamic response and depressive mood in children with major depressive disorder: a pilot study. PloS One 9,1.
 4. Serwadda, A. et al. 2015. fNIRS: A new modality for brain activity-based biometric authentication. In Biometrics Theory, Applications and Systems (BTAS). IEEE
 5. Martinovic, I. et al. 2012. On the Feasibility of Side-Channel Attacks with Brain-Computer Interfaces. In USENIX security symposium. 
 6. De Choudhury, M. et al. 2013. Predicting Depression via Social Media.. In ICWSM. 2.
 7. Coppersmith, G. et al. 2014. Measuring post traumatic stress disorder in Twitter. Proceedings of ICWSM
 8. De Choudhury, M. et al. 2016. Discovering shifts to suicidal ideation from mental health content in social media. In Proceedings of the 2016 CHI Conference on Human Factors in Computing Systems. ACM
 9. Chaski, C. 2007. The keyboard dilemma and authorship identification. In IFIP International Conference on Digital Forensics. Springer
 10. Noecker, J. et al. 2013. Psychological profiling through textual analysis. Literary and Linguistic Computing  

Highlights

Stylometry

Jstylo: an authorship 
attribution tool, built 
using stylometry

Researchers have shown that it is possible to detect depression6, 
PTSD7, suicidal ideation8 via text published on social media 
platforms.

Stylometry has been used for authorship attribution9 and 
profiling authorial traits such as gender, age, education, and 
personality10. 
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