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Presentation plan

• What is melanopsin?

• Pupillometry.

• What and why we do.
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Melanopsin and pupil

• Melanopsin is found in ~ 2.5% of the total rat retinal ganglion 
cells (RGCs).

• Melanopsin containing cells project to suprachiasmatic nuclei 
(SCN). 

• Melanopsin expressing axons directly target the SCN 
suggesting that melanopsin is important in entrainment 
through the retinohypothalamic tract (RHT).
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Melanopsin and pupil

SCN‐suprarachiasmatic nuclei
OPN‐olivary pretectal nuclei
EW – Edinger‐Westhal nuclei

http://www.neurology.org/content/76/16/1422/F1.expansion.html 



Pupillometry

• Pupillometry is about 50 years old tehnique.

• Mental and neural activity indicator.

• Non‐invasive.

• Pupil reaction occur in the absence of 
voluntary, conscious processes.

Laeng B., Sirois S., Gredeback G. (2012) Pupillometry; A window to the preconscious? 
Perspectives on psychological science 7(1), p.18‐27.

Proposed analysis
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Our approach

• Aim1: to relate the pupil reaction through the
daytime to mental/visual fatigue

• Aim2: evaluate the illumination impact on
melanopsin signal

• 15 inch sphere as Ganzfeld

• NIR filtered high frame rate CCD

• Almost monochromatic light
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routines for C++

‐Thesholding
‐Contour detection
‐Area calculation

Spectral characteristics of light
stimulation

Peak (nm)
Blue  ‐ 457
Red   ‐ 630  
NIR    ‐ 850
Cool white  6000K

Measurement protocol



Area to pupil size Sinusoidal light modulation

• Easy to achive with LED and pulse width modulation (500Hz).

• Not so easy with real illumination. However, circular aperture 
provide excellent sinusoidal light modulation.

Raw measurement data

blinks

Conclusions

• High frame rate (180Hz) system for pupil size
tracking is developed.

• Light modulation: LED or any other
source/monochromator.

• Equipped with necessary triggers and
measurement protocols.

Future work

• FFT application to distinguish the cone signals 
from melanopsin signal.
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