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STSM:  
 

Spectral analysis of Finnish icons with spectral imaging 
techniques 

 
REFERENCE: Short Term Scientific Mission, COST TD1201  
Beneficiary: Francisco Javier Burgos Fernández, Centre for Sensors, Instruments and 
Systems Development (CD6), Polytechnic University of Catalonia (UPC), Terrassa 
(SPAIN). 
Host: Dr. Markku Hauta-Kasari and Dr. Ville Heikkinen, School of Computing - SIB 
Labs, University of Eastern Finland, Joensuu (FINLAND).  
Period: from 09/20/13 to 12/19/13  
Place: School of Computing - SIB Labs, University of Eastern Finland, Joensuu 
(FINLAND). 
Reference code: COST-STSM-TD1201-14080 (or ECOST-STSM-TD1201-200913-032689) 

Abstract 
 

This STSM was focused on the spectral analysis of six Finnish icons by means of a line 
scanning-based spectral imaging system (400-2500nm) and other four spectral imaging 
devices: an RGB camera, a 7-channel multispectral camera and two LCTF-based 
multispectral cameras (400-720nm and 450-950nm) available at the Color Research 
Laboratory of the University of Eastern Finland. Line scanning system has its own setup, 
while the other spectral cameras shared the same measurement configuration. In both 
arrangements, a halogen light source was used, but in the case of the four devices a D50 
filter was added to enhance blue emission. 

 
The spectral data obtained from the images captured with the line scanning device was 

evaluated by principal component analysis (PCA). This evaluation revealed some 
hidden drawings and features of the icons as well as infrared images did (above 
2000nm). Moreover, the images from the five spectral imaging devices were registered to 
ensure a more accurate comparison between them. As this step was considered a key 
point, we tested two image registration software: the Generalized Dual Bootstrap-ICP 
and the VLFeat. The spatial transformation models applied were affine and quadratic. In 
the case of difficult pairs, the quadratic model showed better performance. Nevertheless, 
the two software offered results visually identical. Future work will consist on 
quantitatively evaluate image registration, both spatially and spectrally. 

 
On the one hand, the line scanning system allows to collect spectral cubes with high 

spectral and spatial resolution and also to detect invisible features from the image 
thanks to its near-infrared imaging spectrograph and the PCA of the images. On the 
other hand, the two main benefits of analysing the same samples with different devices 
are first, the huge and valuable amount of spectral information collected and second, the 
knowledge of the advantages and limitations of each spectral imaging system by 
comparing between them. In conclusion, this work will be very useful for art restorers 
because it will provide them more information about how the icons were made by the 
author, discovery of hidden drawings, later restorations, damaged areas due to their 
aging, etc. Therefore, they will better know how to preserve these paintings. 
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