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Outline 

ÅPurpose of the instrument 

ÅRequired specs 

ÅHyperspectral technique 

ÅOptical design 

ÅRealization and preliminary tests 
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Purpose of the instrument 

ÅPurpose of the device is to create 

a complete spectro-gonoiometric 

map of the irradiance of the sky in 

the UV 

ÅThe map will be used to correct 

cosine error typical of commercial 

UV spectroradiomters 

ÅThe target could be acheived with 

a scanning spectroradiometer, 

but we prefer to use 

Hyperspectral Imaing technique 

because is much faster 

UVNet Workshop, Davos 27-28 August 2013 
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Specifications 

ÅSpecs 

ïField of view  > ± 80° 

ïSpatial resolution Ò 1° 

ïSpectral range 310-400 nm 

ïSpectral resolution Ò 5 nm 

ïGood dynamic range 

ÅThe instrument must be 

compact and transportable to 

be easily calibrated and 

operated in the field 

UVNet Workshop, Davos 27-28 August 2013 
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Hyperspectral Imaging 

A hyperspectral imaging system (HI) is a combination of imaging 

device (a digital camera) and a spectrophotometer. 
 

The obtained data set, known as ñhyperspectral cubeò, is a 3D 

matrix formed by a 2D image combined with a third dimension 

that is the spectral composition of each pixel of the image. 

Imaging and Applied Optics, Montrey 2012 
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Classical hyperspectral devices 

Á Dispersive (pushbroom) 

Á Tunable filter (LCTF) 

Á Michelson interferometer (FTS) 

Imaging and Applied Optics, Montrey 2012 
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A new concept: from Michelson to F-P 

resonator used as a two beams 

interferometer 

M. Pisani and M. Zucco, Optics Express, 17 (10), pp.8319-8331, (2009) 
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IG reconstruction and spectrum 

calculation 

Å The intensity modulated light signal is captured in a video 

during the F-P cavity length scanning. 
 

Å The spectral composition is calculated by means of a Fourier 

Transform based algorithm from the interferogram. 

Imaging and Applied Optics, Montrey 2012 
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The INRIM scanning F-P interferometer 

The Fabry-Perot interferometer 

is made of two glass mirrors 

mounted in aluminum frames. 

The distance between 

mirrors is varied by means 

of three piezo actuators. 

Imaging and Applied Optics, Montrey 2012 
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Imaging and Applied Optics, Montrey 2012 

Device main elements 

Photogrphic 
objective to 
focus the 

image on the 
camera sensor 

F-P interferometer 

Digital camera 
for video 

acquisition 
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Imaging and Applied Optics, Montrey 2012 

Emission spectra 

Coloured pattern 

from LCD display 

with LED backlight 
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Imaging and Applied Optics, Montrey 2012 

Reflection spectra 
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Spectral analysis in the visible range 
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In Vivo Hyperspectral Imaging 

Imaging and Applied Optics, Montrey 2012 
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Spectroscopy in the IR region: 

Long distance atmospheric absorption 

Direct sunlight 

Clouds 
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The F-P cavity in the UV 

UVNet Workshop, Davos 27-28 August 2013 

A new F-P cavity more compact and robust is under construction 

and will be integrated in the optical system  

The new F-P will be based on motor actuators in order to 

compensate for temperature induced deformations 
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Design of the optical system 
ÅA fisheye objective with good 

efficiency in the 280-400 nm 

range is required 

ÅA fisheye objective in the UV 

is not commercially available 

must be designed from 

scratch 

ÅA refractive design although 

possible would be extremely 

complex 
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