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ABSTRACT: This article is an update on the development process of the haptic 

model of the ancient metropolis of Pergamon, which the Chair of Architecture and 

Visualisation is creating in collaboration with the Pergamon Museum Berlin for its 

reopening. The principles and fundamentals are described in detail in the proceed-

ings of the EVA Berlin Conference 2023 [see Ref. [4]]. In the present article, we 

will outline the critical points that, with the help of an initial test body, should pro-

vide insight into how they will look in milled form, so that they can then be fine-

tuned if necessary. 
 

1. INTRODUCTION 

After many years of renovation, the Antiquities 

Collection at the Pergamon Museum in Berlin 

is expected to reopen in 2027. Although this is 

still some time away, it will be a significant 

milestone in the completion of Museum Island. 

Fortunately, the architecture halls containing 

the large altar for which the museum is named 

will then be accessible again. Much will have 

changed, but the architecture halls will remain 

preserved in their former appearance as 

historical witnesses, with only minor 

alterations. These include the two models in the 

altar hall. One shows a scaled-down version of 

the complete altar in its original arrangement to 

help visitors understand how it was constructed 

and how the frieze of giants was installed on the 

outside of the altar in the original. The second 

model shows a section of the city mountain of 

Pergamon on an even smaller scale, primarily to 

demonstrate the context in which the altar stood 

in ancient Pergamon. The previous model, 

which was displayed in the hall to the right of 

the altar until the renovation, has been 

superseded by new findings, primarily because 

it did not clearly demonstrate the density of 

urban development. Instead, the altar was 

surrounded by spacious grounds and gardens. 

This earlier model will nevertheless be 

preserved as a museum artefact, but not in this 

prominent location. Instead, it will be displayed 

as part of the museum's history and the history 

of how the city of Pergamon has been perceived 

over time. As the main and most accessible 

source of information about the urban context 

of the altar, the new model will be tactile and 

based on the virtual model, which has been 

continuously updated since 2008 by the authors' 

chair in collaboration with the Istanbul 

department of the German Archaeological 

Institute, in line with ongoing excavations and 

interpretations. 

 
Figure 1: Section of the city mountain selected by the museum, showing the positions of the components selected 

for the test body Fig. 2 
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2. THE CHALLANGES 

The transition from visual to haptic models 

presents several challenges. The first of these is 

all-round visibility: unlike composed 

perspectives, physical models that viewers can 

walk around do not allow specific viewpoints to 

be selected to hide areas outside the scientific 

hypothesis. Secondly, due to manufacturing 

constraints, it is not easy to anticipate the visual 

information, as the material and its contrast 

properties, as well as the manufacturing 

process, will result in different contours. For 

these two reasons, an iterative manufacturing 

process is required to check how geometry and 

material interact in sections, in order to achieve 

the desired visual and haptic quality. The 

resolution and mobility of the milling head need 

to be tested. The resolution is determined by the 

diameter of the milling bit, which causes 

concave surface transitions to be non-planar. 

This results in inappropriate differentiation 

between concave and convex transitions. In 

masonry, for example, these transitions are 

geometrically equally sharp-edged in the 

original. This imbalance also impacts all small-

scale structures, from roof tiles to columns and 

capitals. To ensure the expected visual 

appearance of the model and to enable 

adjustment of the geometry if necessary, to 

anticipate undesirable visual effects, e.g. 

through greater relief depths to compensate for 

the weakening of the visual effect of the relief 

during production, we identified critical points 

in the designated area (Fig. 1) and compiled 

them in a test piece to be produced in a single 

printing process (Fig. 2). 

2. THE TEST BODY 

This is therefore not an actual model section, 

but an artificial construction combining 

different relief structures with varying 

accessibility for the milling head. These 

versions include the original model version for 

visualisations, with different granularity levels 

to check whether round milling produces relief 

structures that are less visually distinctive than 

the visualisation model, and whether a coarser 

or deeper relief structure that differs from the 

geometric model for visualisations leads to a 

more appropriate visual effect.  

 

Figure 2: Test body for milling as a condensed arrangement of the model components selected in Fig. 1 
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