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ABSTRACT 
This PhD thesis aims to contribute to our knowledge about how 
we experience paintings and more specifically, about how visual 
exploration, cognitive categorization and emotive evaluation 
contribute to the aesthetic dimension. [Schaeffer 2015; Leder et 
al. 2004] of our experience of paintings. [Molnar 1981; Gombrich 
1960; Bandaxall 1986; Bandaxall 1982; Bandaxall 1984] To this 
purpose, we use eye-tracking technology at Musée Unterlinden to 
record the vision of 52 participants looking at the Isenheim 
altarpiece before and after restoration. The first results before 
restoration allowed us to identify and classify the zones of visual 
salience as well as the effects of participants’ backgrounds and 
emotions on fixation time and visual attention to different areas of 
interest. This analysis will be further compared with data collected 
in a similar study after restoration. 

CCS CONCEPTS 
• Human-centered computing → Human computer interaction 
(HCI) → Empirical studies in HCI; Human-centered computing 
→  Visualization →  Empirical studies in visualization. 
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1 Research objectives 
This project is centered on an extensive empirical case-study: the 
ensemble of the Isenheim altarpiece (1512-1516) created by 
Mathias Grünewald (Figure 1). The  altarpiece will be approached 
using different methods and through different questions which 
will be brought together in order to reach a more comprehensive 
understanding of the creativeness of Grünewald, of the 
phenomena that affected the “posthumous life” of the altarpiece, 
i.e. how some colors have faded, how ageing has induced 
degradations (as a conservation operation is supposed to be 
carried out in the forthcoming years; it should be of great interest 
to follow and record the changes in aspect and appearance of the 
painting), [Brüggen 2006; Menu et al. 2006; Ravaud et al. 2006] 
as well as the historically evolving ways in which the altarpiece 
has been constructed as a cultural object). [Locher 1996; Thomas 
2007] 

  

 

 

 

 

 

 

 

 

 

Figure 1: Isenheim altarpiece composed by 10 panels and 1 set 
of sculptures. Musée Unterlinden, Colmar, France. Image 
courtesy Museum Unterlinden. 

2 Hypothesis and problem statement 
Visual exploration is central to our experience of painting, not 
only because perceptual acquaintance with the painted image is 
the source of our experience, but also because it remains the focus 
of attraction throughout the whole experience, top-down 
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conceptual information being fed into it and becoming part of it 
only if it is experienced by the spectator as being perceptually 
incarnated in/by the painting. The aim of this study is to 
understand how bottom-up visual and top-down cognitive 
processes–which are culturally, historically, and socially diverse–
interact at the level of the pictorial experience [Locher et al. 2007; 
Welchman 1997] of the Isenheim altarpiece, and specifically to 
what extent conceptual top-down information is able to guide or 
bias our visual exploration. [DeAngelus and Plez 2009; Boland et 
al. 2008] 

3 Approach and Method 

We use eye-tracking as a tool for achieving interdisciplinary 
research in art. [Rosenberg and Klein 2015; Massaro et al. 2012; 
Molnar 1992; Ashrafi and Garbutt 2017] We are conducting 
experiments testing two variables in natural environment, i.e. in a 
museum: [Hayhoe and Ballard 2005; Brieber et al. 2014; 
Heidenreich and Turano 2011] the first one will be the different 
cognitive backgrounds of viewers; the second is social difference: 
we are interested in the relationship between the social variable 
and the cognitive one. We propose to compare the way people 
look at the painting before and after its restoration, in order to 
examine how the restoration modified its perception. Special 
emphasis will be put on color perception. A first experiment, 
phase I, before restoration, was already realized at the Musée 
Unterlinden in Colmar, France, between May and July 2018. The 
experiment counted 52 participants recruited at the entrance of the 
museum. In the protocol, they were asked to visit the gallery 
freely wearing eye-tracking glasses, following their spontaneous 
visit flow. After observation, the participants returned in front of 
the altarpiece with the researcher to comment on what they had 
seen, still wearing eye trackers. Their comments were recorded in 
both video and audio. In the end, the participants were invited to 
answer a survey about their aesthetic appreciation of the altarpiece 
and fill in information about their socio-cultural profile and 
knowledge about the art piece. Thus, both qualitative and 
quantitative methods are used in this research. The eye tracker 
used was a Tobii Pro Glasses 2, 100 Hz. 

4 Preliminary results 

We have learned that people spend on average 9.85 minutes 
(σx ̅=46s) looking at the Isenheim altarpiece. The average time 
spent on each panel was 28.94 seconds (σx ̅=2.71s), which is quite 
elevated compared to the average time (17 seconds) people are 
used to looking at paintings in museums. [Smith and Smith 2001; 
Antes 1974] We have identified and classified the zones of visual 
salience of the painting for comparison with phase II of the 
experience after restoration. We have also classified ROIs 
(Regions of Interest) that today attract the attention of visitors as 
faces and hands. As far as visual scan paths are concerned, the 
gaze plots indicated a complex gaze exchange mostly between 
characters, but also between non-human elements of the image 
(Figure 2). [Cerf et al. 2008; Einhauser et al. 2008] Little 
significant statistical correlation was found between visitors’ 
backgrounds and fixations, with the exception of children as 
predicted in the related literature. [Fioravanti et al. 1995; Alper et 

al. 2010; Borji and Itti 2013; Meu et al. 2015] Nonetheless, we 
have noticed average correlation of emotional responses to longer 
fixations of specific ROIs. On the other hand, the heat maps of 
participants that declared no emotions looking at the painting 
indicate different areas of salience; also, they indicate shorter 
fixations (Figure 3). This shows an influence of iconographic 
aspects on the aesthetic experience and fixation patterns of 
visitors looking at this work. Deeper analysis still needs to be 
done towards the relation of visual exploration and participants’ 
profile and backgrounds, especially when combined with 
qualitative data. [Foulsham and Underwood 2008] 

 

Figure 2: Fixation duration heat maps and gaze plots on the 
Isenheim altarpiece. 

 

Figure 3: heat map on the difference of fixation duration 
according to emotional responses to the painting. 

5 Plans for future works 

Future work will be primarily based on the comparison between 
the way people look at the altarpiece before and after restoration. 
We also intend to advance on eye-tracking data analysis in order 
to better understand how this painting influences the visitor’s gaze 
behavior. We believe that the combination of eye-tracking with 
other scientific data on the materiality of paintings, such as color 
spectroscopy [Chiron and Menu 1999; Menu 2014], can be 
combined in order to facilitate decisions made on painting 
restoration campaigns on whether the restorer’s intervention can 
change or not people’s way of looking at works of art. 
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