
 
 

STSM Scientific Report 
Reference code: COST-STSM-IE0601-04586 

 
 

Dr Michal Lukomski 
Polish Academy of Sciences 

 
 

Host's Name and Institution:  
Tone Olstad, Norwegian Institute for Cultural Heritage Research, Oslo, Norway 

 
 

Period: from 20/04/2009 to 26/04/2009 
 
 
 

1. Purpose of the visit 
 
The purpose of the STSM was the in situ analysis of possible damaging processes caused by 
environmental factors in one of the most important works of art from the Norwegian Middle 
Ages: an altarpiece in the wooden stave church in Hedalen. Portable electronic speckle pattern 
interferometer, constructed in the applicant’s laboratory, was used for detecting cracks, 
delaminated areas, and fracturing of decorated surfaces in situ at the micro-level scale. 
Cooperation with painted wood conservation experts of the Norwegian Institute of Cultural 
Heritage Research NIKU was essential to evaluate usefulness of the equipment for the 
characterization of the preservation state of the painted surface. The evaluation of the effects 
of the heating system operating in the church during the cold period on the progress of painted 
surface damage was a further important goal of the STSM. 
 
 
 

2. Description of the work carried out during the visit 
 
The in situ measurements in the church required transporting the equipment from the 
applicant’s laboratory. Travel from Krakow to Oslo and Hedalen was by car and ferry. Before 
starting measurements in the church, a meeting with NIKU experts – paintings conservator 
Tone Olstad and Dr.Annika Haugen - was held, during which all aspects of the in situ tests 
were planned. The construction, physical features of the altarpiece as well as the history of its 
conservation were also discussed. After the meeting, the scientific equipment was transported 
and installed in the church. 
 
Following measurements were performed to provide information about the preservation state 
of the decorated surface of the altarpiece:   

- thermally-induced deformation of the painted surfaces was recorded and analyzed using 
two different operational modes of portable electronic speckle interferometer: digital 



image correlation for detecting micro-cracks and full interferometric signal for the 
analysis of areas with delaminated paint. 

- vibration of parts of painted panel surface, selected on the basis of thermally induced ESPI 
and NIKU experts assessment, was induced by a loudspeaker and recorded using ESPI to 
follow more in detail changes of size, shape and mechanical characteristics of the delaminated 
areas. 

 
 

3. Description of the main results obtained 

 

Portable electronic speckle pattern interferometer was successfully used in the church to 
document the preservation state of the selected panels of the altarpiece. Part of the altarpiece 
was analyzed and high resolution interferograms of the selected area were recorded (Fig 1).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 1. a) the altarpiece – area analyzed using ESPI is marked by a red rectangle, b) the portable ESPI system 
operating in the church, c) precise mapping of the defects – 36 high resolution interferograms. 
 
 
The data collected are being processed and analyzed which will take several weeks but 
several interesting observations are evident: 
 

- ESPI proved useful in providing extremely fine survey of the painted surfaces and 
documenting their various micro-features 
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- an excellent repeatability of images related to various surface features was made evident 
when the survey of the same painted surfaces was compared with results from the survey 
performed in October 2008 . 

- damage development at the micro level was documented and confirmed by two 
conservators, one  working on the altar in the past and familiar with its state of 
preservation. The following interferograms can serve as an example: 

 

 
November 2008        April 2009           April 2009 (sound-induced ESPI)
  
 
 

4. Future collaboration with host institution 
 
The work on this project will be continued. The analysis of the obtained results will allow 
evaluating the effects of the heating system operating in the church during the cold period on 
the progress of painted surface damage. 
 

5. Projected publications/articles resulting or to result from the STSM 
 
Joint publication of the applicant and the host on the subject of this STSM is planned.  
 

6. Confirmation by the host institute of the successful execution of the mission 
 
The Norwegian Institute of Cultural Heritage Research, NIKU confirms that the mission to 
Hedalen church, which was a follow-up to a first investigation in the church in November 
2008, gave interesting results. Microscopic areas with loose paint were possible to trace using 
the ESPI, as explained by Dr. Lukomski in paragraph 3. For the NIKU conservators working 
together with Dr. Lukomski and his co-workers on site, it was interesting to experience that 
the areas with micro damages detected by using the ESPI, could also be found by the 
conservator using the former result of the ESPI as a map to the surface of the object. Two 
conservators controlled the surface independent of each other and ended up with the same 
result.  
 
NIKU is looking forward to the future cooperation in this project, and hope that the coming 
results will be useful for the monitoring of painted wooden objects. NIKU regards the mission 



as really being within the scope of the COST-Action WoodCultHer; sharing knowledge and 
experience between scientists and conservators. 
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