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1st day:
• the sensors, the signals and the detection systems;
• the sensor classification;
• the unit of measurements;
• the transfer functions (mathematical models, calibration, computational of a stimulus);
• the sensor characteristics (span, accuracy, calibration error, nonlinearity, saturation,
• repeatability, resolution, uncertainty, output format, environmental factors).

2nd day:
• the physical principles of sensing (electrical charges and fields, capacitance, magnetism, induction,

resistance, piezoelectric effect, hall effect, electro-optical effect, thermoelectric effects, sound waves,
temperature and thermal properties of materials, heat transfer).

3rd day:
• the optical components of sensors (light, polarization, radiometry, photometry, windows, prisms,

mirrors, lenses, fiber optics and waveguides);
• the interface electronic circuits (signal conditioners, sensor connections, excitation circuits, analog to

digital converters, data transmission, noise in sensors and circuits, batteries for low power sensors).

4th day: case study: turbidity with a smartphone camera.

5th day: case study: digital holography and particle detection in water with a low cost real time test bench.
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FILIPPO GHIGLIENO: A SHORT CURRICULUM VITAE
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BUILDING THE ÓLAF LABORATORY

April 2015

April 2017
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Bin Zheng, Lian Shen, Zuozhu Liu, Huaping
Wang, Xianmin Zhang, Hongsheng Chen
Progress In Electromagnetics Research, Vol.
146 (1–5), 2014

DF/UFSCar SEFIs 2016 

OPTICAL MODELING AT THE ÓLAF LABORATORY
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Zeemax optical design 
courtesy of PhD Lucimara Scaduto (ÓLAF Lab)

- Simulated back reflected light in a ideal 
environment 4 ÷ 6%

- Estimation of real back reflected light:   
1.5  ÷ 4% 

OPTICAL MODELING AT THE ÓLAF LABORATORY





MONITORING STATION FABRICATION  AND TEST AT THE ÓLAF LABORATORY

Calvi, F. A., Ramos, G. P., Ghiglieno F.

SINGEURB 25-27/10/2017 São Carlos (SP-Brazil)



MONITORING STATION FABRICATION  AND TEST AT THE ÓLAF LABORATORY
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Next generation lenses

Optical testing setup (ÓLAF lab)

Mobile phone based
blood test

Patent number
BR 1020160237457-2

EPO WO2018068112A1
inventors

Patricia Guedes Braguine
Filippo Ghiglieno

Lens maker equation
OPTICAL DESIGN AND DEVELOPMENT AT THE ÓLAF LABORATORY
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SARS – COV2

ASEPSIS KIT



Brachionus plicatilis
image from a FlowCAM

Brachionus plicatilis
2 processed hologram images 3x digital zoom

Hologram

F. Ghiglieno, L. F. Baldasso, C. G. Goçalo, N. de Aquino, and R. M. Lopes. Ergonomic digital holography for oceanographic applications. 3rd Topical
Meeting on Blue Photonics, NIOZ Texel (Oral session), 2013

Experimental setup

HOLOGRAPHY AND HOLOGRAPHIC MICROSCOPY  AT THE ÓLAF LABORATORY

15



WATER QUALITY MONITORING  AT THE ÓLAF LABORATORY
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Scattered light from a powder

Outcoming light path: ray tracing designIncoming light path: ray tracing design 

Zeemax optical simulation, courtesy of  PhDs Fatima Yasuoka and Lucimara Scaduto (ÓLAF Lab)

Alignment of the optical setuo (ÓLAF lab)

OPTICS FOR LASER SPECTROSCOPY AT THE ÓLAF LABORATORY
• E. Ilisca; F. Ghiglieno 

Chemical Phys. 
Lett. Vol. 667, 
(2017)

• E. Ilisca;F. Ghiglieno 
Royal Society Open 
Science Vol. 3, no. 
9, (2016)

• E. Ilisca ; F. 
Ghiglieno European
Physical Journal. 
B, Vol. 87,(2014)
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Fundamental transmi?ed mode

Sca?ered light

Nanowires AFM images

PHOTONICS AT THE ÓLAF LABORATORY

M
.Ferreira, F. G

higlieno
et al. 3N
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conference
(Brasilia) 2015
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I & MY EXPERIENCE WITH THE INTEGRATED OPTICS
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