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Colour images

Colour and Spectral Imaging

Hyperspectral technology overview



Spectral imaging system based 
on Transverse Field Detectors

Combining Transverse Field Detectors
and Color Filter Arrays to improve
multispectral imaging systems
Applied Optics, vol. 53, C14-C24 (2014)



Optimization of a multispectral line scan camera for 
spectral reflectance estimation

Adaptive global training set selection for spectral estimation of printed inks
using reflectance modeling
Applied Optics, vol. 53, 709-719 (2014)



Hyperspectral Imaging of outdoor scenes with a 
Bragg-grating based spectral imaging device

Outdoor scene reflectance measurements using a Bragg-grating-based 
hyperspectral imager
Applied Optics, vol. 54, D15-D24 (2015)



Spectral estimation from few sensors

• Comparative performance analysis of spectral estimation algorithms and 
computational optimization of a multispectral imaging system for print 
inspection, Color Research and Application, vol 39, 16-27 (2014)

• Evaluating a logarithmic kernel for spectral reflectance estimation - effects on
model parametrization, training set size and number of sensor spectral
channels, Journal of the Optical Society of America A, vol. 31, 541-549 
(2014)



Multispectral HDR Polarimetric VIS+NIR imaging

Image Processing Pipeline for 
Segmentation and
Material Classification based 
on Multispectral High
Dynamic Range Polarimetric
Images, Pattern Recognition
(submitted, 2017)



Hyperspectral Images of effect coatings for car 
paints



Automatic identification of salient information 
from annotated multispectral images



1. Color atlases
2. RGB Canon EOS 7D
3. PhotonEtc V-EOS Bragg grating-based

Hyperspectral Imager (400-1000 nm)

4. CRI Varispec Liquid Crystal Tunable Filter
(400-720 nm)

5. VIS+NIR Spectroradiometer Photoresearch
745 (380-1080 nm)

6. PixelTeq VIS+NIR SpectroCam (400-1000 
nm)

Instruments:

7. RGB CCD camera QImaging Retiga 1300
8. Monochrome CCD camera QImaging Retiga SRV
9. Chromasens Multispectral 12-channels line scanner 

TruePixa Sensor: multichannel CCD.



Public available databases from our group

1. UGR Hyperspectral Image Database
2. Granada daylight spectral database
3. Granada SKYLIGHT spectral database
4. Labial Teeth and Gingiva Image Database - LTG-IDB
5. Multispectral HDR Polarimetric VIS+NIR imaging

http://colorimaginglab.ugr.es



Erasmus+ COSI: 
Building a long-lasting 
European center of 
academic excellence

http://master‐colourscience.eu/

Juan Luis Nieves (jnieves@ugr.es )
Departamento de Óptica ‐ Facultad de Ciencias
Univesity of Granada, Granada (SPAIN)

http://master‐colourscience.eu/



With the support of the 
Erasmus+ programme 
of the European Union

The Consortium is a joint venture, 
involving top European and Asian 
universities at the forefront of fundamental 
and applied research and knowledge 
transfer in colour science and industrial 
leaders in their fields, in sectors where 
expertise in colour‐related applications is 
growing fast.

https://master-colorscience.eu/



https://master-colorscience.eu/



https://master-colorscience.eu/

Curriculum & mobility
2 years



Call for Applications for 2016-2018 
intake is NOW OPEN !

Apply online before the 03rd of March 
2017 and benefit from a scholarship to 
finance your degree

UJM Foundation (3DMT, COSI and MLMD 
master's degrees programmes)
10,000 € to the best applicant

Erasmus + (COSI programme)
35,000 € scholarship grants for EU 
students, 49,000 € for non-EU students

50% fee-waiver (COSI) programme
4,500 € for European students; 9,000 € for 
non-European students

COSI scholarship
5,000 € granted to the best applicant

https://master-colorscience.eu/
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Juan Luis Nieves
Javier Romero Mora

Departamento de Óptica, Facultad de Ciencias, 
Universidad de Granada, 18071‐Granada (SPAIN)

Óptica Aplicada
Asignatura optativa 4º curso (semestre 1)

Grado en Óptica y Optometría / Grado en Física
Óptica Aplicada
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It refers to the study of the propagation
of light and its manipulation with optical
systems using the framework of Fourier
Transform.

Óptica Aplicada  ( = Óptica de Fourier)

‘Fourier Optics’: Optical Imaging and Processing
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Pierre Michel Duffieux
(1891- 1976)

50’s
P. Elias et al.

A. Maréchal
Optics and communications theory

Spatial filtering techniques in
photography

60’s
Vander Lugt

A.W. Lohmann
Holographic spatial filter

Optical object recognition

Fourier optics has 
its origins in 1946 
from one of 
Duffieux’s book...

But… when?

Óptica Aplicada  ( = Óptica de Fourier)
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A.W. Lohmann Optical object recognition

Óptica Aplicada  ( = Óptica de Fourier)
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Óptica Aplicada  ( = Óptica de Fourier)


